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The historic Indian tribe of Nacotchtank 
in many historical references is stated to 
have occupied the valley of the Anacostia 
River (often called the Eastern Branch of 
the Potomac River) now in Washington, 
D. C., and adjoining Maryland. While there 
has been some debate over the linguistic 
affiliation of the Nacotchtanks, there is no 
doubt about their cultural relationship. 
Their culture was identical to that found at 
dozens of historic sites along the lower Po- 
tomac River, especially those in the vicinity 
of Piscataway Creek, some 15 miles to the 
south. Descriptions of their customs are 
numerous in the literature of the colonial 
period. Despite this wealth of knowledge, 
and despite a century of local antiquarian 
interest in the Anacostia Valley, there is a 
dearth of archeological data available, par- 
ticularly of the sequences of pre-Nacotch- 
tank occupancies. The growth of Washing- 
ton, D. C., and its suburbs has today almost 
completely obliterated the former evidences 
of Indian occupancy in the valley. The few 
remaining sites or portions of sites will be 
destroyed in the near future by the con- 
struction of the new Anacostia Park and 
Highway system. This paper summarizes 
the past archeological work done in the 
Anacostia Valley and brings the data up to 
date by reporting the excavation during 1956 
of a small, stratified site at Kenilworth. 

Sites yielding indian artifacts are found 
along the entire length of the Anacostia 
River, from its mouth at Giesboro Point 
(the present Naval Air Station and Bolling 
Air Force Base) to its headwaters in the 
upper regions of Prince Georges County, 
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Md. The sites in the tributary valleys, such 
as Paint Branch, Northeast Branch, Sligo 
Run, Northwest Branch, etc., usually lack 
pottery but do yield many of the large, crude 
implements typical of the Archaic Period. 
No site in this headwaters area has been 
found in which the habitation refuse is suffi- 
ciently concentrated to justify excavation. 
Steatite quarries were reported from the 
vicinity of Four Corners, on Sligo Run, by 
Holmes (1897), but they are now destroyed. 
Quarry workshops near good outcrops of 
gravel were also reported by Holmes, but 
none of these has been excavated. No doubt 
they would prove identical to the quarry 
trenched by Holmes in the valley of Piney 
Branch, a part of the present Rock Creek 
Park. Since almost all the surface finds of 
artifacts in the small valleys of the head- 
water tributaries of the Anacostia River can 
be assigned to the Archaic Period, the quarry 
workshops probably belong to this period 
also. 

Sites yielding pottery are found primarily 
on the eastern shore of the Anacostia River, 
from Bladensburg to the mouth of Oxon 
Run, a distance of about 10 miles. Only one 
pottery-bearing site is known on the western 
shore of the River. This site was just down- 
stream from the mouth of Hickey Branch 
and is now destroyed. It appears, then, that 
the Nacotchtanks and their pottery-using 
predecessors favored the eastern side of the 
Anacostia River, probably because of the 
wide, sandy terrace found there as opposed 
to the high bluffs found along most of the 
western side. No site along the river con- 
tained a deposit thick enough to indicate 
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either the extensive occupation of one area 
for a long time or the concentration of many 
houses into a compact village. On the con- 
trary, the village refuse was scattered along 
the entire length of the river, with some 
small, thin concentrations of refuse at the 
mouths of small stream and creeks. These 
sites probably represent single houses or 
small groups of houses. The mouths of creeks 
were probably the most desirable sites and 
seem to have been occupied repeatedly dur- 
ing the whole prehistoric period. 

Since 1870 several persons in the Wash- 
ington area collected Indian artifacts in the 
Anacostia Valley. One of the earliest, and 
probably the best known of these men, was 
S. V. Proudfit. His extensive collection is 
now in the Division of Archeology of the 
United States National Museum, and he is 
the author of several papers on the subject 
(Proudfit, 1889, 1890, 1925). About the same 
time Louis A. Kengla collected in the area 
around Little Falls on the Potomac and to 
a lesser extent in the Anacostia Valley. His 
collection is now at Georgetown University. 
Prof. William H. Holmes explored the whole 
Potomac area, including the Anacostia 
Valley, during the 1890’s and incorporated 
his conclusions in several reports published 
by the Bureau of American Ethnology 
(1897, 1903). In later years, following World 
War I, Titus Ulke and Judge William J. 
Graham collected in the Potomac area. 
Ulke (1935) published a brief account of his 
finds and reported several quarry workshops 
on Paint Branch and at Riggs Mill. Through- 
out his life Judge Graham made an extensive 
collection from the Anacostia region, es- 
pecially at Giesboro Point, but he never 
published a report of his work. His collec- 
tion and notes are now in the Division of 
Archeology of the United States National 
Museum. Other collectors in the region 
include 8. H. DeVault of the University of 
Maryland; the author, who presented all 
his material to the United States National 
Museum; and others whose collections unfor- 
tunately have not been made public. 

An early archeological report of a doubtful 
scientific value was recorded by Elmer R. 
Reynolds in 1879. He reported to the An- 
thropological Society of Washington the 
finding of an “aboriginal paint quarry” in 
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the hills east of the Anacostia Valley, south 
of Benning. What he describes is a pile of 
limonitic iron ore on an eroded hilltop. Since 
the Indians undoubtedly used the soft core 
of limonite nodules for paint, it is possible 
that the Indians had recourse to this souree, 
However, since the same limonite nodules 
can be found at many gravel outcrops and 
creek beds in the Anacostia Valley, it is 
unlikely that the Indians would quarry a 
material so readily available in streams, 
Also, since these same limonite ores were 
used as a source of iron in colonial times, 
what Reynolds found may well have been 
early iron workings or exploratory pits for 
iron ore. 

In 1938 William B. Marye reported the 
existence of an “Anacostin Indian Fort” 
(1938) on the eastern side of the Anacostia 
River, just upstream from the present Sousa 
Bridge at Pennsylvania Avenue. His de- 
scriptions and placement of the fort are 
based on his researches into colonial land 
grants and deeds in the Maryland records, 
but no archeological evidence is known which 
supports his choice of the site. I explored 
Marye’s “fort site’ during the 1930’s but 
found no evidence of an Indian village at 
the point specified. However, it is possible 
that the fort was of such a nature that no 
village debris accumulated around it, though 
this seems unlikely. The site is now covered 
by residences, and it is not likely that any 
further research can be done to prove or 
disprove Marye’s location of the site. 

During recent years, the late Louis D. 
Scisco (1955) reviewed the evidence for the 
““Anacostin Fort” and determined that it 
had been located on a small ridge just north 
of Giesboro Point, at a place called Poplar 
Point. This site is now covered by part of 
the Naval Air Station, though I remember 
that that area yielded many sherds and 
other evidence of an Indian village before 
it was destroyed by the air base. 

In 1936, during the enlargement of Boll- 
ing Field, two Indian ossuary pits were 
discovered. Drs. T. Dale Stewart and Waldo 
R. Wedel, of the United States National 
Museum, salvaged a number of skeletons 
and some burial data from the site (Stewart 
and Wedel, 1937). To my knowledge, these 
are the only Indian burials found to date in 
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the Anacostia Valley. Since ossuary burial 
seems to have been typical of the lower 
Potomac region during late prehistoric and 
early historic times, we can with some con- 
fidence ascribe these ossuaries to the In- 
dians from the historic Nacotchtank village. 
The presence of these ossuaries at Bolling 
Field on Giesboro Point supports the place- 
ment by Scisco of the Nacotchtank village 
at or near this point. Relatively large quan- 
tities of the late Potomac Creek type 
(Schmitt, 1952, p. 63) of pottery were found 
at Giesboro Point by Judge Graham and 
me. This pottery offers additional evidence 
that this site is the main portion of tke 
Nacotchtank village. 


THE KENILWORTH SITE 


In a recent reconnaissance of the Ana- 
costia River Valley, only one site or portion 
of a site was found that would merit testing 
archeologically. This site is on low ground 
on the left. bank of the river, just downstream 
from and bordering on Beverdam Creek at 
the Washington suburb of Kenilworth. 
The site had been farmed for many years, 
and much modern debris is found on the 
surface and in the plow-disturbed topsoil. 
However, enough Indian artifacts were 
present to prove that the site had been 
occupied, at least intermittently, for many 
years. The site is small, covering about one 
acre. Since the land was the property of the 
National Capital Parks and was to be 
destroyed by the construction of the Ana- 
costia Park and Highway System, I felt 
that immediate work at the site was neces- 
sary. Accordingly, I applied for and was 
granted permission to excavate enough of 
the site to determine the cultural sequences. 
The materials found at the site, both on the 
surface and in the excavations, have been 
placed in the collections of the Division of 
Archeology of the United States National 
Museum. Before starting any excavation, 
a thorough search was made for surface 
artifacts. 

The surface materials represent the entire 
range of cultures at the site. These specimens 
were classified aceording to the types of 
pottery established by Schmitt (1952) and 
Evans (1955) and the projectile point types 
of Holland (1955): 
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Pottery | Sherds — 
ee 2 

Potomac Creek Series......... | 42 13.5 
Albemarle Series. . en. | 87 41.6 
Chickahominy Series........ : 35 39.3 
Stony Creek Series...... Oy ee | 5 05.6 

Te Sem Quartz | Quartzite|} Flints 
A, Small Triangular...... 2 _ 1 
B, Medium Triangular. ... 2 1 — 
C, Triangular...... - : 1 1 _— 
D, Crude Triangular... 2 -- — 
F, Lanceolate.................. 1 -— — 
J, Ovoid Base............ . = _ 1 
M, Side-notched...... _— | 2 1 
N, Unclassified....... again a 4 2 
V, Unclassified Large Blades. - | 4 





Totals... | 18 48%) | 12 (40%) | 5 (17%) 





Miscellaneous Artifacts | 





Knife, quartzite. .. 
Pipestem, ‘‘trade’’.. 


Drill, quartz, crude..... ! ghia tana | 1 





A sketch map was made of the site, and a 
base line was established along which a 
test trench and several squares were dug. 
The test trench was 10 feet wide and was 
dug in what appeared to be the center of 
the site. The trench was 35 feet long, ex- 
cavated in four levels, artifically determined. 
The upper level (Layer 1) comprised the 
plow-disturbed topsoil and was 7 inches 
thick. Below this was Layer 2, which was 
2 inches of mottled, brown sand containing 
many rootlets and some humus. Layer 3 
was 3 inches of yellowish sand containing 
many chips, but only a few artifacts. Layer 
4 was the apparently undisturbed subsoil, 
which was tested to a depth of 21 inches. 
Pottery was plentiful in Layers | and 2, 
but scarce in Layers 3 and 4. When it was 
observed that the site was shallow, and 
when no subsurface features were found, 
the method of digging was changed from 
trenching to test square digging. Accord- 
ingly, six 5-foot squares were dug in line 
with the trench. The total area uncovered 
was 500 square feet. Levels were maintained 
in the test squares as in the trench, so that 
all the materials found in each level from all 
excavations could be treated as a unit. 

No pits, burials, or postmolds were found 
in the area uncovered, though a careful 








396 


search was made for such features. It ap- 
pears that the site represents a small popu- 
lation living here over a long period. 

Materials found in the excavated area 
included : 


Ax, notched, felsite 1 Layer 2 
Chopper, quartzite 1 Layer 2 
Hammerstone, quartzite pebble 1 Layer 3 
Hammerstone, quartzite nodule 1 Layer 3 
Sherds, various types 180 
Projectile points 7 
Chips, assorted materials 962 


The distribution of the pottery from the 
excavations arranged by series and by depth 
is as follows: 





Layer 3 | 











Layer 1 |_Layer 2 | Layer 4 
Series es eae SSE 
No.| % |No.| % |No.| % INo. | % 
} 
Potomac Creek ...| 21 | 26.3 | 14 | 15.2 | — | 
Albemarle 29 | 38.2 | 39 | 42.2 | 4 | 36.4 | 
Chickahominy 12] 17.1) 9 | 10.0 \— | 
Prince George 1 | OL. : | iow) 
Stony Creek 14 | 18.4 | 28 | 30 7 | 63.6) 1 | 100.0 
Marcey Creek 1 ol. : — | 
| 
Totals 76 | 92 11 | 1 


Distribution of projectile points from the 
excavations by type and by depth is as 
follows (the unclassified types, N and V were 
not included in the percentage computa- 
tions) : 


Layer 1| Layer 2) Layer 3 Layer 4 
Type ales sina 





B, Medium Triangular -- - 1 |50.0 

F, Lanceolate — 1 14.3) — — | 

I, Notehed-stemmed 2 50.0, 1 (14.3) 1 (16.7) — 

J, Ovoid base - 1 14.3 — 

K, Contracting stem 1 25.0) 3 |43.0, 3 |50.0 

L, Parallel-sided stemmed 1 14.3 - 

M, Side, notched 1 25.0) — 1 50.0 

N, Unclassified i) 8 5 4 

P, Large contracting stem. 1 /16.7) — 

Q, Large parallel-sided | 
stemmed . 1 |16.7 

V, Unelassified Large | 
Blades — 2 _ - 

Materials used in the manufacture of 


projectile points and other chipped artifacts 
are mainly obtainable locally, though the 
rhyolite probably came from quarries on 
South Mountain, some 70 miles northwest 
of Washington, D. C. There is some possi- 
bility that the flints and jaspers were im- 
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ported, too, though these materials are 
occasionally found in the local gravels. The 
distribution of the rock materials of the 
chips by depth is shown in the following 
table: 








Material Layer 1 Layer2 | Layer 3 | Layer 4 
(chips) Eee ~~ oe =a oH —_ 
|No. | % No.| % |No.| % No. % 
Quartz | 98 | 48.9 |182 | 34.8 | 85 | | 40.5 | 12 | 48.0 
Quartzite | 42.8 |288 55. 0 | I 46.7 | 10 | 40.0 
Rhyolite.. > | 05.8 39 | 07.4 | 24 | 4 4 ‘|= 2 | 08.0 
Flint 3/018 7/014! 1 
Jasper 2/010! 7/01.4/ 2/| ae | — 
Argillite }— | | — | . | a he 04.0 
Totals... i194 | 523 | 210 I 25 





The foregoing tables indicate there is 
little change in the types of projectile points 
made and in the choice of rock materials 
during the history of occupation of the site. 
The distribution of pottery types indicates 
a gradual trend which parallels that noted 
at other sites in the Maryland-Virginia 
area. The Marcey Creek and Stony Creek 
series are undoubtedly the oldest in the 
region, probably dating from the Early 
Woodland Period. From this we can postu- 
late repeated occupancy on the site during 
the past 3,000 years, ending about A.D. 
1650. 

We can conclude from the numerous sur- 
face finds of Archaic Period material over 
the entire Anacostia drainage that nomadic 
hunters lived in the region for many cen- 
turies. The steatite (soapstone) bow! frag- 
ments, steatite-tempered pottery of the 
Marcey Creek Series, and the sandy pottery 
of the Stony Creek Series indicate occupancy 
of the valley during the Early Woodland 
Period. Nothing found to date can definitely 
be ascribed to the Middle Woodland Period 
in the Anacostia valley, though there is a 
possibility that the oystershell-tempered 
ware of the Chickahominy Series dates 
from this period. The Late Woodland Period 
is represented by the Albemarle Series ware 
for the earlier portions, and by the Potomac 
Creek wares for the terminal part of the 
Period. This end of the Late Woodland 
Period coincides with the settlement of the 
Virginia-Maryland area by Europeans, or 
roughly from 1550 to 1650. The Potomac 
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Creek ware was undoubtedly that used by 
the historic Nacotchtank, and the finding 
of this type of pottery at sites in the Ana- 
costia Valley is good evidence that the 
Nacotchtanks lived at the Kenilworth site. 
In view of the rapid disappearance of 
sites of the former Nacotchtank Indians, 
by the encroachment of modern buildings 
and highway construction, the data result- 
ing from the somewhat limited site at 
Kenilworth may be the only available data 
for the eventual linkage of the Nacotchtank 
Indians with their neighbors upriver and 
downriver. It thus serves as an important 
contribution to the eventual reconstruction 
of the broader Potomac River area from 
Indian occupation to the present day. 
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When a man’s knowledge is not in order, the more of it he has the greater 
will be his confusion HERBERT SPENCER. 
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STATISTICS.—Some considerations of disaster potential. Water S. Diem, 


Washington, D. C. 


(Received July 31, 1957) 


A front-page headline of the Washington 
Post for July 1, 1957, reads, ‘“‘Pestilence Now 
Perils Area Hit by Hurricane: 400 Now 
Believed Dead, Missing.”’ Similar headlines 
telling of earthquakes, tornadoes, floods, 
and other disasters may be found in almost 
any daily newspaper. 

One often reads or hears claims that a 
given disaster is unequaled by anything in 
the past. One also reads and hears that 
certain types of disasters, notably storms, 
floods, and tornadoes, are increasing in 
frequency and magnitude. The evidence 
does support at least a part of the claims. 
There can be no doubt that the yearly 
“crop” of tornadoes is increasing, but there 
is much doubt regarding the explanations 
that attempt to ascribe the increase to atom 
bombs, sunspots, weather cycles, and the 
like. 

Several questions occur to anyone who 
considers the meaning of the evidence. How 
do these disasters compare with those of the 
past? Are they really more frequent in 1957 
than, say, in 1907 or 1857? If they are more 
frequent, what is the true explanation? Is 
there any pattern to this frequency? If so, 
what may we expect in the future from 
various kinds of disasters? 

It is not surprising to learn that a con- 
siderable literature covers this field. One can 
find books on tornadoes, books on hurri- 
canes, books on floods, books on earth- 
quakes, books on volcanoes, and books on 
just about any kind of repeating disaster. 
It takes time to read one’s way through the 
more important works in this series, but 
long before that study is completed some of 
the answers are found. In looking over my 
notes recently it seemed that there was a 
significant picture of what had happened, 
what could happen, and why it could hap- 
pen. Since this is of more than passing in- 
terest, an effort has been made to present a 
brief outline of the findings. 

Some of the references, as cited later, 
give excellent summaries of the disasters 
in special categories for long periods of time. 


An example is the long list of major famines 
given in the Encyclopedia Britannica. The 
World Almanac, under the heading of 
“Memorable Dates,” gives many of the 
major disasters of the past 2,000 years. An 
inspection of these lists shows that the 
frequency of disaster has been increasing in 
recent times. This could, of course, be merely 
a matter of reporting but it could be some- 
thing else. In fact there should be little 
doubt as to the significance and implications. 

In reference 1, Malthus pointed out that 
nature sets a limit on the number of people 
inhabiting a given area. The Malthusian 
Law is that a population tends to increase 
faster than the means for subsistence and 
that a population always increases up to 
the subsistence limit. When a bare subsist- 
ence level is reached, further increase is 
prevented by famine, pestilence, and wars. 

There is little doubt that famine, as 
stated by Malthus, is an important check 
on overpopulation. But there are many 
other checks. Some of these have been 
pointed out by Laing in reference 2. Brown, 
in reference 3, gives a remarkably clear 
and thorough analysis of the basic problem 
of existence. There are many other writers 
who have considered the effects of war, 
pestilence, economic pressures, etc., as 
limits on population. The sudden applica- 
tion of any of these limits is a disaster, and 
a disaster may be a real factor limiting 
population. 

The mounting disaster toll of recent years 
could be a transient cycle, but it seems that 
it may be here to stay. The population dens- 
ity has increased so fast that more and more 
people must now be in the path of any kind 
of disaster. We are entering an era where 
population density begins te have a pro- 
found influence on the occurrence and sever- 
ity of disasters. 

Long before the population density 
reaches the bare-subsistence level foreseen 
by Malthus, there must be marked increases 
in disaster toll. There seems to be a general 
law that the magnitude and frequency of 
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disasters depend on the density of the popu- 
lation they strike. Some applications are 
easily seen. A generation ago a vioient 
tornado could roar across a sparsely settled 
area and go virtually unnoticed. Today, a 
similar tornado might wreck one or more 
villages, towns, or cities, causing great loss 
of life and property. This is what happens 
when there are numerous innocent by- 
standers. 

We can now proceed to consider some 
relations between population density and 
disasters. The first step is to prepare a list 
of possible disasters, such as: 


1. Collision of §air- 12. Volcanic action 
craft or ships 13. Large meteorites 
2. Collapse of struc- 14. Explosions 
tures 15. Geological explo- 
3. Fire sion 
4. Hail, lightning 16. Food poisoning 
5. Tornadoes 17. Drouth, famine 
6. Hurricanes 18. Epidemic, plague 
7. Floods 19. Insect invasion 
8. Blizzards 20. Atomic byproducts 
9. Smog, poisonous 21. War 
gases 22. Major climatic 
10. Major earthquake changes 


11. Sea waves 


This list is far from complete, and there is 
no great significance in the order except that 
items 16-22 are in a supergroup with vastly 
greater potential than the preceding items. 
Items 1-4 are relatively unimportant ex- 
cept for the obvious connection of popula- 
tion density in determining their impact. 
No attempt will be made to assess probabili- 
ties, since this seems rather futile. 


1. COLLISION OF AIRCRAFT OR SHIPS 


In 1956 there was a major collision of two 
airplanes over Grand Canyon and a collision 
of two large ships at sea. There has been a 
growing concern over the possibility of this 
type of disaster. The increasing number of 
aircraft and ships, due to more travel, tends 
to increase the hazard involved. A collision 
of two ships is, in general, a disaster limited 
to the total number of people on board. 
This limit does not apply to airplanes where 
a collision over a crowded city, school, or 
gathering could be a major disaster. We can 
see some previews and some “‘near misses’’. 
Three airplanes crashed within Elizabeth, 
N. J., one each on December 16, 1951, 
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January 22, 1952, February 11, 1952. These 
were bad, but they did not land in large 
crowds. On July 28, 1945, a B-25 airplane 
flew into the Empire State Building. This 
was bad, but it could have been much worse. 


2. COLLAPSE OF STRUCTURES 


This might appear a minor item in the 
list of disasters, but it is not a negligible 
one. There have been many cases of struc- 
tural collapse in the past and some of these 
have been startling. Examples are the Tay 
Bridge and the Knickerbocker Theatre. We 
are getting more and more large buildings 
which house hundreds or thousands of 
people. There is no reason to doubt the basic 
structural integrity of any building, but the 
disaster potential must be presént. This 
item could appear in combination with 
other items such as 1, 3, 5, 6, and 10. 


3. FIRE 


The World Almanac gives an impressive 
list of great fires. Some of these like the 
Great Fire of London (1666), Chicago 
(1871), Baltimore (1904), and San Francisco 
(1906) are so often mentioned that they are 
well-remembered. It is frequently assumed 
that the improvements in _ fire-fighting 
methods and wide use of so-called fireproof 
construction will prevent any future dis- 
asters of this type. The record does not sup- 
port any optimism. In recent years there 
have been some serious, if less spectacular, 
fires. As the cities continue to build new 
subdivisions and allow the older parts to 
stand and deteriorate, there is an increasing 
potential for great disasters. Several con- 
ditions are necessary for a fire to get out of 
control, but a long dry period, a shortage of 
water, and a strong wind can produce a locai 
disaster. All great cities have areas that are 
vulnerable, and as the population increases, 
the hazard becomes greater. 


4. HAIL, LIGHTNING 


Only those who have seen at firsthand the 
damage done by large hailstones can visual- 
ize the disaster potential from this source. 
Talman, in reference 4, gives some startling 
data on hail damage, with a list of fatalities 
from hail for the period 1922-30. In that 
period 72 lives were lost. As the population 
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density increases, more people are affected. 
A single storm in India in 1888 caused about 
250 fatalities. 

There have been many cases of hailstones 
as large as grapefruit and weighing well 
over a pound each. The damage that can 
be done by such stones is comparable to 
that of the cannon balls of the past. Talman 
shows the effect on some automobiles that 
were wrecked by a storm at Dallas, Tex., 
in May 1926. If such a storm were to strike 
a crowded beach or heavy traffic on a high- 
way it could cause disaster. 

Lightning kills about 1,000 people a year, 
but usually as individuals or small groups. 
There is always the possibility of larger 
crowds being involved- 


5. TORNADOES 


Talman calls the tornado “the most 
vicious storm on earth.” It is certainly of a 
much higher disaster potential than the 
previous items. Flora points out, in the 
introduction to reference 5, that the damage 
from tornadoes tends to increase with popu- 
lation density. The fact that more tornadoes 
are being reported in recent years is prob- 
ably due more to population growth than to 
any significant increase in tornado activity. 

Flora gives a 16-page tabulation of losses 
from noteworthy tornadoes in the period 
1804-1953. More than 8,000 people have 
been killed and the estimated property 
damage is about $500,000,000. 

Not all tornadoes are of equal intensity. 
I have discussed this with a friend who has 
seen and gone through several tornadoes, 
including one of maximum intensity. It is 
his considered opinion that no practicable 
man-made, above-ground structure can 
withstand the forces that he has seen at 
close range. As our cities in the tornado 
belt continue to grow up and outward it 
seems that there may someday be a real 
test. Some of the most destructive tornadoes 
of the past were not particularly intense. 
They just happened to hit vulnerable areas. 
The maximum disaster potential is in a 
tornado like the famous one that struck 
Irving, Kans., in May 1879, or the one that 
struck Rocksprings, Tex., in April 1927. 
If such a tornado ever passes through a 
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densely populated area the resulting dis: ster 
could be of major magnitude. 


6. HURRICANES, TYPHOONS 


The hurricane may be somewhat less 
violent than the tornado, but the loss in 
violence is more than made up by the width 
and length of the path of destruction. The 
disaster potential of hurricanes has always 
been great, but in recent years this has 
been increased immensely by the building 
of large communities in exposed locations, 
Some of the new construction is not of the 
type that resists a real storm. 

As in the case of tornadoes, there is a 
great variation in the strength of hurricanes. 
The New. England hurricane of 1938 caused 
a property loss of over $400,000,000 and 
killed more than 500 persons. This was a 
severe storm but far from being the strongest 
on record. Talman describes the Great 
Hurricane of 1780, which was powerful 
enough to destroy everything above 
ground— including some stone forts. There 
have been other storms of great intensity 
but nothing even approaching that of the 
Great Storm. It is clear that the disaster 
potential increases with time. 

The hurricane danger is not confined to 
the effect of winds. There can be excessive 
rains, enough to produce great floods, as 
in the Connecticut River Valley in 1955, or 
great tides, as those at Galveston in 1900, 
or on Long Island in 1938. 


7. FLOODS 


Flood disasters can originate from a num- 
ber of causes. In addition to the hurricane- 
induced tidal flood that strikes coastal 
areas there are three basic types of floods: 


1. Excessive rain in a drainage basin 

2. Heavy rain. combined with melting of much 
snow and ice 

3. Collapse of dams 


Each type can cause a disaster that can be 
rather widespread. This is possible from 
purely natural causes, but the trend of 
development has been such that the eventual 
disasters will be magnified. There are many 
places in the United States where the de- 
mand for low-cost homes has led to suburban 
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developments that in some cases are defi- 
nitely located below the high-water mark 
of dry river beds. Furthermore, it has been 
a growing fad to build homes or cottages 
close to rivers. This is asking for trouble. 

There have been several serious floods 
due to failure of dams of moderate size. 
The best known of these is the Johnstown 
Flood of 1889. Another is the St. Francis 
Dam, which collapsed in 1928. Both of these 
caused great loss in life and property, but a 
far greater potential now exists below the 
many enormous dams that have been erected 
for various reasons. Some of these large 
dams are in areas subject to severe earth- 
quakes. There have been many minor shocks 
at Boulder Dam. The main point here is the 
existence of the potential. 


8. BLIZZARDS 


The midwestern blizzard completely stops 
all transportation, sometimes for days or 
weeks. The natives are generally prepared 
and accept it as another inconvenience. 
However, a blizzard can strike outside of its 
normal area. When this happened in the 
past, the cities were small and geared to a 
slow transportation system. The great 
March Blizzard of 1888 was accompanied 
by drifts that ran from 10 to 30 feet over a 
large area surrounding New York City. A 
similar blizzard now would be exceedingly 
severe in its effects, owing to the increased 
population density. The chances are that 
such a great blizzard would occur with very 
low temperatures, and this might do more 
than merely stop transportation. 


9. SMOG, POISONOUS GASES 


The industrial development in and near 
many large cities has resulted in huge 
quantities of gases and combustion products 
being dumped into the air. If there is a 
temperature inversion in the atmosphere 
these waste gases cannot escape and a 
“smog” is formed. This smog in its usual 
form irritates the eyes and nasal passages, 
but there is great concern over the long- 
range effects of breathing the foul mixtures. 
There is even greater concern over the possi- 
bility that excessive amounts of poisonous 
components may some day be present. 
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Many cities keep a continuous watch over 
some phase of the air pollution, and there is 
ample reason for this precaution. There 
have been several cases where a great num- 
ber of fatalities resulted from specific air 
pollution. For example, at Donora, Pa., in 
1948; and in London, England, in 1952. 
The Donora smog caused 20 deaths; the 
London smog 4,000. This is a startling 
demonstration of the disaster potential 
increase with population density. 


10. MAJOR EARTHQUAKES 


In spite of greatly improved knowledge 
of the accelerations developed in severe 
earthquakes and improved methods of 
building construction, we can be sure that 
the earthquake toll will increase rather than 
decrease with time. There are three major 
reasons for the dim outlook. First comes the 
population pressure which causes large 
communities to be built, in some cases 
directly on known major active faults. 
Second, there is the “It can’t happen here”’ 
attitude, which permits structures of low 
earthquake resistance to be built in great 
numbers in areas that have not had serious 
quakes for two or more generations. And 
finally, there is the unwillingness to pay the 
full price of protection in known active belts. 

Although most of the earth’s seismic 
activity is confined to two belts, there is 
grave doubt whether any place is really 
free from the threat. There have been three 
major earthquakes in the eastern part of 
the United States. These are Boston, 1755; 
New Madrid, 1811-12; and Charleston, 
S. C., 1886. Each of the three was much 
stronger than the San Francisco earthquake 
of 1906. The regions were sparsely settled, 
by present standards, and relatively little 
damage was done. However, an earthquake 
of force 9 or 10 in the eastern part of the 
United States today would probably be a 
major disaster. 

The area of intense direct damage from 
an earthquake is usually rather small and 
the greatest damage tends to occur from 
fire or from sea waves along the coast. These 
factors would tend to reduce the total po- 
tential but they would be offset by the in- 
creases in population density. 
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11. SEA WAVES 


Sea or seismic waves have done untold 
damage in the not too distant past. No 
seacoast can be entirely free from some risk. 
The disaster potential here is enormous. 
Hundreds of thousands, perhaps millions, 
of people go to the beaches for pleasure 
each day. 

The power of seismic waves is unbelieva- 
ble. The Krakotoa explosion of 1883 caused 
a seismic wave at least 90 feet high and 
probably 135 feet high to strike the Java 
coast. The loss of life in such a disaster is 
appalling. It has happened again and again 
in the past, and when it happens in the 
future the toll will be all the greater because 
more people will be exposed to the fury. 

Very high tides accompany the tropical 
hurricane. In the New England storm of 
September 1938 it is reported that a wave 
more than 30 feet in height did untold dam- 
age on the south shore of Long Island. 
Hundreds were drowned in Rhode Island 
by this great tide. 


12. VOLCANIC ACTION 


Voleanoes have caused a long list of major 
disasters in the past. They always have that 
potential, especially when people assume 
that they are permanently inactive. One 
gets a clear picture in reading of the explo- 
sion of Mount Pelée and the destruction 
of St. Pierre in 1902. This thing has hap- 
pened at irregular intervals in the past, and 
it will certainly continue to occur. 

The normal volcanic activity is confined 
to distinct belts and areas at the present 
time. However, an inactive voleano could 
go berserk or a new one start up with very 
little warning. The effect could be devastat- 
ing. The greatest danger appears to be in 
the sudden discharge of exceedingly hot, 
poisonous gases. If a lot of people happen 
to be around it becomes a major disaster. 


13. LARGE METEORITES 


There have been several scares in the past 
when the astronomers announced a near 
collision course of some comet. Very little 
seems to have been published on the size 
of the heads of the comets that cross the 
earth’s orbit, but this is not important. 
The important fact is that large meteorites 


have struck the earth on at least jour 
occasions in recent times. Crater Mound 
near Winslow, Ariz., is about 4,000 feet in 
diameter and 600 feet deep. It appears to 
have been the result of a large meteorite, 
Chubb crater in northern Quebec is twice 
the size of Crater Mound. In 1918 a huge 
meteorite struck in the vicinity of Lake 
Baikal in Siberia and leveled many square 
miles of forest. An enormous meteorite 
broke up and fell near Paragould, Ark., in 
1930. 

It is clear that the meteorite has a very 
remote disaster potential, but if it did hap- 
pen to strike a heavily populated area the 
damage could be enormous. 


14. EXPLOSIONS 


There have been a number of disasters 
due to explosions. An outstanding example 
is the case of the freighter Grandcamp, which 
exploded at the pier at Texas City, Tex., 
on April 16, 1947, killing over 500 people 
and causing damage estimated in excess of 
$100,000,000. 

In general, the potential’ causes of ex- 
plosions are well known, and great precau- 
tions are taken to avoid disasters at most, 
if not all, places where the potential exists. 
The danger arises when there is a human or 
mechanical failure that allows something 
to go wrong. Unfortunately, from time to 
time, there is a big explosion, and the effects 
often include some kind of associated disaster 
to swell the total. 

While the total disaster potential of ex- 
plosions is very large, the actual losses have 
been kept under some control. With more 
innocent bystanders in the future we should 
expect no real improvement over the past 
record. 


15. GEOLOGICAL EXPLOSION 


This is a fantastic possibility that must 
be included largely as a curiosity. 

There has been at least one case of a 
mountain “exploding.”” Mount Dobratch in 
Austria suddenly exploded in 1348. This was 
not a voleanic eruption but a true explosion. 
It was a major disaster at the time, killing 
thousands of people. No cause for the ex- 
plosion could be found, and it still remains 
a mystery. The reported magnitude of the 
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explosion seems greater than what we would 
expect from a deposit of uranium going 
critical. 

If such an explosion happened once, could 
it happen again? If so, could it happen in a 
densely populated area? 


16. FOOD POISONING 


In recent years there has been great con- 
cern over mounting death rates from various 
types of organic disease. The evidence is 
beginning to pile up that the public is being 
poisoned by too much of the wrong kinds 
of chemicals in modern foods. Most proc- 
essed foods, including bread, are “‘adulter- 
ated” with preservatives and artificial colors. 
The long-range effects of the unnatural 
processed foods are unknown, but there is a 
terrible disaster potential. If someone makes 
an erroneous appraisal of long-range toxicity 
on a short-range test basis, it could result 
in a large percentage of the population being 
wiped out in a few years. 

The reasons that lead to and further the 
possibility of wide-scale food poisoning seem 
very complex indeed. One can see many 
influences at work, but a form of overpopu- 
lation seems to be the major factor. The 
present situation would have been impossible 
in the United States 50 years ago when 
the population was only about one-half of 
what it is in 1957. 


17. DROUTH, FAMINE 


Famine is the most potent of all checks 
on overpopulation. When the population 
level of any country rises to the bare sub- 
sistence level the stage is set for famine. 
In densely populated areas such as China 
and India a severe drouth brings on famine 
and disaster. There has been some alleviation 
due to improved transportation and _ relief 
activities, but these can only alleviate, not 
prevent. They work on the effects rather 
than on the cause. 

Malthus was in error in his predictions 
only in the matter of timing. Technology 
and transportation merely postpone the 
year of reckoning and increase the scale on 
which it finally occurs. 


18. EPIDEMICS, PLAGUES 


The improvements in medicine and sani- 
tation have brought under control most of 
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the major known causes of epidemic disaster. 
However, that control is by a slender margin, 
and there have been some scares in the recent 
past. The real danger lies in the possible 
appearance of a new germ or virus that is 
immune to present vaccines or drugs. A 
new type of plague or its equivalent must 
always be considered a major threat. 

It is usually assumed that the improve- 
ments in medical science, sanitation, and 
better living conditions have eliminated the 
possibility of serious epidemics. That as- 
sumption is plausible and easy to believe 
because it is what we would like to believe. 
Perhaps it would be more realistic to face 
what appear to be scientific facts. A densely 
populated area will always be subjected to a 
certain threat from both known. and un- 
known types of epidemic disasters. 

19. INSECT INVASION 

For many decades entomologists have 
repeatedly warned that the insects were 
taking charge. One can see some of the 
evidence. The chestnut trees are gone, the 
elms seem to be going, and each year the 
farmers have to fight more pests. The advent 
of some of the new insectides gave initial 
promise of easing the problem, but these 
insectides are poisonous to man also. There 
is perhaps about as much concern today 
over the long-range effect of these poisons 
on mankind as there was concern over the 
effect of the pests. 

The whole problem is largely one of over- 
population or overdevelopment. Man has 
violently upset the balance of nature al- 
ready. It is clear that the upset gets worse 
rather than better. No one knows where 
or how the effects of the unbalance will 
cause a real disaster, but there is no doubt 
about the potential of this one on a long 
range basis. 

20. ATOMIC BYPRODUCTS 


The danger from the fallout of bombs or 
the waste products of reactors is still con- 
troversial, but no one denies the existence 
of a real problem of major magnitude. Un- 
less that problem is solved correctly and 
solved soon it may be too late. 


21. WAR 


The disaster potential of atomic warfare 
is enormous. So much has been written on 
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this subject that further comment seems 
unnecessary. 


22. MAJOR CLIMATIC CHANGES 


There seem to have been major climatic 
changes in the past. They could occur 
again. 


The foregoing notes seem to show that 
the potential for disaster increases with 
population density and that in many cases 
man has helped to set the stage for real 
catastrophes. We can draw several conclu- 
sions, or repeat them here for emphasis: 

1. Disasters tend to occur with a magnitude and 
frequency proportional to population density. 

2. The rapid increases in population in known 
disaster-prone areas must have an adverse 
effect on future statistics. 

3. Man seems unwilling to pay the financial costs 
or to accept the limitations that are neces- 
sary for protection from certain disasters. 


In closing, I should like to emphasize as 
strongly as possible that this study origi- 
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nated from a desire to appraise the rel: tive 
severity of certain disasters and that jt 
predicts nothing. It merely attempts to 
identify the directions from which diszster 
could come—and why. 
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A theory is not an unemotional thing. If music can be full of passion, merely 
by giving form to a single sense, how much more beauty and terror may not a 
vision be pregnant with which brings order and method into everything that 


we know.—GEORGE SANTAYANA. 
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MATHEMATICS.—A matrix minimization problem. A. J. GotpMAN, National 
Bureau of Standards. (Communicated by M. Marcus.) 


1. Introduction. This investigation deals 
with the following problem: Let the norm 
N(C) of a complex matrix C = (Cj) be de- 
fined by the usual 


N(C) = (22 \ Cie)’, 


let wn(1 < m < 4) denote the fourth roots 
of unity (1, —1, 7, —7), and let 


F(A) = 2 N(A + wm D/(n! + N(A)). 


We wish to determine K, = '% min F(A), 
where A runs through all complex n XK n 
matrices with N(A) < n!. The compactness 
of the domain ensures the existence of the 
minimum. 


We shall show that 

(1) Ky = 16(1 + 24) = 1.207+. 

This sharpens and generalizes the result 

(2) K,> 1 

due (in a different but equivalent form) to 
M. Morse and W. Transue [1; Lemma 
5.2]. 

2. Derivation. All matrices considered be- 
low are n X n and have complex entries. The 
trace of a matrix A will be denoted 7'(A). 

We begin (Lemma 1) by reducing the 
matrix minimization problem to a 3-dimen- 
sional minimization problem. For this pur- 
pose we define the function 


f(N, r, 6) = 
(N* + n+ 2rcos6) + (Nt + n—2rcos 8) 
n+N 


+ (N*+ n+ dreint)' + (N' +0 — rein) 
ni+ N 





Lemma 1: K, = 144 minf(N, r, 0), where 
(N, r, 6) has as domain the set defined by 


0O<60< 24 
0<r<Nni 
0<N <n 


((=N if n=1) 


Proor: (a) We note first that for any A, 





| T(A) | < N(A)n', 
with equality if n = 1. This follows from 
Cauchy’s Inequality. 

(b) Conversely, if N > 0 and 7(complex) 
are numbers such that 
|T| < Nn, 
with equality if m = 1, then there exists an 
A with N(A) = N and T(A) = T. For we 
can choose the nonzero entries of A to be 
Aj; = T/n(l <j <n) 
(N? — | T |?/n)! (if n > 1). 
(c) In view of (a) and (b), it suffices to 
show that 
F(A) = f(N(A), | T(A) |, arg T(A)). 
This follows from the easily verified identi- 
ties 
(N(A + 1))? 

= (N(A))? + n + 2Re(T(A)) 
(N(A + i1))? 

= (N(A))? + n + 2Im(T(A)), 
where Re(z) and Jm(z) denote the real and 
imaginary parts of the complex number z. 

Next (LEMMA 2) we locate a point of the 
(N, r, @)-domain at which the minimum 
occurs. 

Lemma 2: The minimum occurs at the 
point 


Ay = 


N = nl,r =n, 6 = 0. 


Proor: (a) We note first that the sym- 
metry properties of f(N, r, 6) permit us to 
replace 0 < 6 < 2x by the subinterval 
0 < @< 2/4. This will be done implicitly in 
what follows. 

(b) We find by partial differentiation that 


SAN, r, 0) < Ofor0 <r < Nn} 


so that the minimum must occur for r = Nn}. 

(c) For 0 < 6 < 2/4, we can expand the 
summands of f(N, r, ) as binomial series in 
cos 6 or sin 6, obtaining 
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(n' + N)f(N, r, 0) = 2(N? + n)! ( + i” 


(3 enw + n)*"(cos”” 6 + sin” ®) , 
Since (1) the coefficient of cos*,, @ + sin®,, 6 
is negative and (2) the function cos, 6 + 
sin*,, 0 is monotone’ decreasing for 
0 < 6 < 2/4, we see that the continuous 
function f(N, r, @) is (for fixed N, r) monotone 
increasing for 0 < @ < 2/4; thus its mini- 
mum for 0 < 6 < 2/4 occurs at 6 = 0. 

(d) In view of (b) and (c), we need only 
minimize 
g(N) = f(N, Nn, 0) 

= 2(n! +-(N? + n)!)/(n? + N) 
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for 0 < N < n'. Straightforward differen. 
tiation shows that 


g'(N) < Ofor0 < N < nb, 


and so the minimum occurs for N = n},. 
From Lemmas 1 and 2 it follows (using 
the notation of (d) of the last proof) that 


K, = Y4g(n') = 34(1 + 2!) 


so that statement (1) of the Introduction is 
established. 
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WAR ON LICE 


Vagrants picked up by District of Columbia 
police early in the last war contributed notably, 
however unwittingly, to American victory. The 
story of their help in the conquest of body lice is 
told by Col. Emory C. Cushing, USA Ret., in an 
account recently issued by the Smithsonian Insti- 
tution of the war on pests which went on simul- 
taneously with the war against Germans and 
Japanese. 

Body lice always have been the foes of all 
armies in all wars. Entomologists at the Depart- 
ment of Agriculture field station at Orlando, 
Fla., seeking effective means of de-lousing sol- 
diers, needed great numbers of the insects for 
their experiments. “In their plans for mass 
rearing of lice,’ relates Colonel Cushing— 


The Orlando workers encountered an initial diffi- 
culty in obtaining parent lice to start a colony. It 
is an excellent reflection on the standard of per- 
sonal hygiene in the United States that by 1941 
few people harbored these parasites. With the 
assistance of the Washington, D. C., police force, 
however, a few infested vagrants were rounded up 
and induced to part company with a few of their 
ciose associates. These lice became the ancestors 
of the thousands upon thousands of progeny used 
in experiments that produced our methods for 
controlling typhus fever. The original parent lice 
were carefully nurtured and eventually produced a 
large colony. As the colony grew the problem of 
providing sufficient human blood for its individ- 
uals became acute. The young die unless they are 
fed during the first 24 to 48 hours of their lives. It 
was discovered that lice, by instinct, cling tena- 
ciously to small squares of woolen cloth provided 
for them in incubators in which they must be kept. 
When these pieces of cloth are laid on the human 
skin the lice leave them temporarily to feed. When 


they become engorged after 15 or 20 minutes they 
return to the cloth and are replaced in the incuba- 
tor to complete their development, mate, and lay 
their eggs... . : As many as 25,000 lice can be fed 
in a few minutes in this manner. 

The entomologists took advantage of the louse’s 
habit of clinging to the fibers of woolen fabric to 
make a quick evaluation of thé relative toxicity of 
some 10,000 chemicals. . . . 


The de-lousing procedures of the first world 
war, it soon was apparent, were quite unsuited to 
the highly mobile kind of fighting of the last war. 
Steam sterilization and bathing were extremely 
slow. It required use of heavy equipment and a 
rather large number of operating personnel. Pro- 
duction of steam required fire and smoke which 
could be seen by the enemy and would draw fire. 

The Bureau of Entomology workers developed 
a method of de-lousing by means of toxic gases 
which, after various setbacks, contributed notably 
to the low incidence of typhus and other louse 
carried diseases both among American soldiers 
and enemy war prisoners. Various louse powders 
for disinfecting individual soldiers were tested but 
the real victory came with the introduction of 
DDT from Switzerland. 

In the course of the experiments human volun- 
teers—surely not the least among the heroes of 
the last war—were asked to wear suits grossly 
infested with several hundred lice of all sizes. 
Sometimes they were required to wear the in- 
fested clothing for a month or more. They were 
housed in a separate dormitory and seldom were 
allowed to leave the building. They were aroused 
at any time during the day or night to have their 
underwear checked to determine the effect of the 
insecticides. 
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(using 
hat The two new genera of Compositae de- 
scribed in this paper belong respectively to 
ihe tribes Eupatorieae and Helenieae. 






10N 1g Ferreyrella Blake, gen. nov. 






Capitula discoidea homogama multiflora parva 
subaequaliflora corollis subbilabiatis. Involucrum 
proprium vix ullum; squamae extimae (phyllaria) 
ca. 3 vel 4 obovatae membranaceae aequales 
paullum concavae achenia foventes paleis recep- 
taculi similes, demum usque ad medium callose 
bicostatae. Receptaculum anguste conicum 
ubique paleaceum, paleis membranaceis persis- 
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they | tentibus aperte cymbiformibus anguste obovatis 
‘uba- § yel oblongis. Corollae subbilabiatae omnes sub- 
- similes sed exterioribus majoribus magis con- 
spicue subbilabiatis), tubo distincto faucem late 
use’s | subinfundibuliformem subaequante, dentibus 5 
ic to § inaequalibus 3 exterioribus quam 2 interioribus 
ty of @ usque ad triplo longioribus ut videtur vivo spe- 





ciem capituli breviter radiati praebentibus. 
Antherae apice inappendiculatae emarginatae 
basi integrae. Styli rami longiusculi clavellati 
apice rotundati. Achenia oblonga plano-convexa 
parva 5-costata glabra nigra, facie interiore 
planiuscula 3-costata exteriore convexa 2-costata, 
basi callo brevi recto apice annulo brevi deter- 
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fire, gibili donata. Pappus nullus.—Herba annua 
ped pubescens, foliis inferioribus oppositis ovatis 
ases petiolatis crenato-serratis superioribus alternis 
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subsessilibus, capitulis paucis vel pluribus parvis 
laxe cymosis albis odore Matricariae chamomillae. 
Species typica F. peruviana. 







Ferreyrella peruviana Blake, sp. nov. 






Herba erecta palmaris simplex vel opposite 









In- ramosa sordide pilosa, foliis ovatis parvis petio- 
of latis crenato-serratis, capitulis parvis cymosis 
sly pedicellatis, corollarum tubo stipitato-glanduloso. 
es. Slender herb 8-15 em high, bearing 2-50 
os heads; stem terete, striatulate, 1-1.5 mm thick, 
ri often purplish-tinged, rather densely pilose with 
A several-celled acuminate mostly spreading whitish 
™ or purplish hairs up to 0.5 mm long; internodes 
he few, mostly 1-2.5 em long; petioles of lower 





leaves slender, pubescent like the stem, 2-4 mm 
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long; larger leaf blades 10-15 mm long, 5-8 mm 
wide, obtuse to acutish, at base cuneate to 
rounded, obtusely about 3-toothed on each side, 
triplinerved from near base and lightly reticulate- 
veiny beneath, loosely pilose on surface above 
and chiefly along veins beneath with hairs like 
those of stem, thin-herbaceous; upper leaves 
(subtending branches of inflorescence) mostly 
sessile, smaller, the uppermost bracteiform; heads 
mostly in groups of 2 or 3 at tips of stem and 
branches, 3-4 mm high, 3-6 mm thick (as 
pressed), on densely pubescent pedicels 3-5 
(—15) mm long; involucre (i.e., outermost 
phyllaries) 2.3-2.8 mm high, the phyllaries 
rather densely pilose and ciliate especially above; 
receptacle about 1.8 mm high, 0.8 mm thick; 
pales obovate to (inner) oblong, acute, 2.5-3 mm 
long, 0.8-1 mm wide, shallowly concave, mem- 
branaceous, lightly 3-nerved, pilose and ciliate 
especially above and (especially the inner) 
stipitate-glandular-ciliate above; corollas 2.2 
(inner) to 3.8 (outer) mm long, the tube 0.5-0.7 
mm long, the throat about 0.5 mm long, the 
longer teeth (in different flowers) 1.2-1.8 mm 
long, the shorter about 0.5-0.7 mm long; achene 
about 1.3 mm long. 

Peru: Mountain slope (falda de cerro), 
Usquil, Prov. Otuzco, Dept. La Libertad, 3,000- 
3,100 meters alt., June 9, 1950, Ramén Ferreyra 
7623 (type no. 2028382, U. S. Nat. Herb.); same 
data, Ferreyra 7653 (U.S. Nat. Herb.). 

This little plant, having anthers completely 
deprived of terminal appendage, is a member of 
the subtribe Piquerinae of the Eupatorieae. Both 
in technical character (lack of pappus) and in 
general appearance it there finds its closest rela- 
tive in the genus Piqueria, from which it differs 
primarily in having a paleaceous receptacle. 
Although this distinction is usually important in 
the Eupatorieae (for instance, in separating 
Eupatoriastrum from Eupatorium, and Carphe- 
phorus from Trilisa), as it is in Compositae 
generally, it becomes merely a specific or even 
in one case a varietal character in Ageratum. The 
slenderly conic receptacle and strikingly irregular 
corollas of Ferreyrella, very suggestive of those of 
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Microspermum (Helenieae) although not so 
extremely developed, are additional significant 
features not found in Piqueria. 

The genus is dedicated to the collector, Dr. 
Ramon Alejandro Ferreyra Huerta, personally 
known to many botanists in the United States, 
whose explorations and publications are steadily 
increasing our knowledge of the flora of his native 
land and of other South American countries. 


Iltisia Blake, gen. nov. 


Capitula discoidea homogama multiflora 
aequaliflora. Involucrum 2-seriatum aequale 
campanulatum appressum; phyllaria pauca 


(8-10) oblongo-ovalia submembranacea supra 
plana infra concava achenia foventia. Receptacu- 
lum leviter convexum rotundatum nudum. 
Corollae tubulosae saepius 4-dentatae, tubo 
distincto fauceem campanulatam subaequante, 
dentibus (3) 4-5 deltoideis aequalibus fauce paullo 
brevioribus. Antherae basi integrae rotundatae 
apice appendicibus brevibus latis subtruncatis 
conspicue cellularibus donatae. Styli rami 
breviusculi erecti appendicibus lanceolato-trian- 
gularibus subaequalibus acutis utrinque breviter 
hispidis praediti. Achenia (immatura) extima 
obovato-oblonga ut videtur obcompressa utraque 
facie leviter ca. 2-costata nigra glabra basi 
callo brevi recto donata, paullo plusquam duplo 
longiora quam latiora; interiora ut videtur com- 
pressa utroque latere leviter 1-2 costata. Pappus 
nullus—Herba parva repens parum pubescens 
ramis floriferis erectiusculis, foliis oppositis 
orbiculari-ovatis grosse crenato-serratis breviter 


petiolatis impresso-punctatis punctis plusmi- 
nusque pellucidis, capitulis apice ramorum 


cymosis ternis parvis breviter pedicellatis, corol- 
lis albis styli ramis purpureis. Species typica J. 
repens. 


Iltisia repens Blake, sp. nov. 


Herba ramis floriferis 6-9 cm altis remote 
foliatis laxe pilosis et puberulis; folia orbiculari- 
ovata obtusa basi subabrupte in petiolum bre- 
viorem angustata trinervia subglabra herbacea 
indistincte pellucido-punctata; capitula apice 
ramorum ternata brevissime pedicellata ca. 3.5 
mm alta 4—6 mm diam.; involucri 2.5-3 mm alti 
phyllaria obtusa sparsissime pilosula ciliolata ad 
apicem saepe purpurascentia; corollae glabrae 
sparsissime sessili-glandulosae. 

Stems slender (0.6 mm _ thick), subterete, 
striatulate, green or purplish-tinged, rooting at 
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some of the nodes, spreading-pilose and with 
more numerous short more or less incurved hairs, 


somewhat branched with mostly opposite 
branches, these (as collected) only about 7 cm 
long or less, their internodes mostly 4-8 mm long, 
those of the flowering branches mostly 10-28 mm 
long; flowering stems 3-headed, erect from 
a curved-ascending base, pilose with mostly 
spreading several-celled acuminate hairs, toward 
apex densely pilose with mostly incurved or 
ascending hairs; petioles narrowly margined 
essentially to base, 1-3 mm long, glabrous; 
blades 4-6 mm long and wide, very obtuse or 
rounded at tip, at base broadly rounded or 
cuneate-rounded, obtusely crenate-serrate with 
1 or 2 coarse teeth on each side, very sparsely 
pilose or glabrous above, beneath scarcely paler 
green and very sparsely pilose toward base of 
costa or glabrous, obscurely pellucid-punctate 
(especially in the younger and thinner leaves) 
due to the presence of immersed yellowish glands 
on lower surface, or sparsely also on upper sur- 
face; peduncle terminal, 3-headed, 5-8 mm long, 
the pedicels 1-2 mm long, the lateral ones sub- 
tended by an oval or suborbicular bract about 2 
mm long, entire or 1-toothed on each side; 
phyllaries obtuse or acutish, 1.2-1.5 mm wide, 
sparsely dotted with sessile glands, short-ciliate 
above and there sometimes very sparsely short- 
pilose, lightly 1-nerved or obscurely 3-nerved; 
corollas 1.4-1.6 mm long (tube 0.4-0.5 mm, 
throat 9.5-0.7 mm, teeth 0.3-0.4 mm long); 
anthers 0.3 mm long; achene 1.3 mm long, 0.4 
mm wide. 

Costa Rica: Plants creeping, forming mats 
in moss on wet cliff in shrub-paramo (Chusquea, 
Hypericum, Vaccinium association), Cerro de la 
Muerte, Pan-American Highway, 5 km above 
Millsville (Villa Mills) (about 8 km above Nivel), 
Cordillera de Talamanca, about on San José- 
Cartago provincial border, 3,400-3,500 meters 
alt., July 25, 1949, Richard W. Holm & Hugh H. 
Iitis 594 (type in Missouri Bot. Gard. Herbarium; 
duplicate, U.S. Nat. Herb.). 

The proper placement of this apparently quite 
distinct genus is difficult, partly because the 
material is scanty and not fully mature, partly 
because of the minuteness of the flowers. In 
general appearance, opposite leaves, heads, and 
anthers, it strongly suggests such a member of 
the Eupatorieae as Phania, but the nature of 
the style branches prevents its reference to that 
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tribe. The characters of style and stamens, in 
combination with the naked receptacle, exclude 
all tribes but the Astereae, Helenieae, and pos- 
sibly Senecioneae. It does not fit at all satis- 
factorily into any of the subtribes of Astereae 
or Senecioneae, and it seems on the whole best 
placed in the Helenieae. Even there it does not 
conform too well to any of Rydberg’s numerous 
subtribes, but perhaps goes best in the Amauri- 
anae, where its discoid heads of regular tubular 
flowers and relatively short, epappose achenes 
distinguish it from Microspermum. It is not im- 
probable that when the mature achenes become 
available the genus may have to be placed else- 
where, but it seems quite unlike any known genus. 
From the rather scrappy material available it is 
not clear whether the plant is annual or perennial; 
at any rate, no perennial root is visible. 
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The genus is dedicated to Dr. Hugh Hellmy; 
Iltis, one of the collectors, now curator of the 
herbarium of the University of Wisconsin, who 
has specialized in the Capparidaceae, and to his 
father, Dr. Hugo IItis (1882-1952), educator, 
botanist, and geneticist, formerly of Brin 
(Brno) in Czechoslovakia, where he founded the 
Mendel Museum, which was largely destroyed 
or stolen during World War II, later professor of 
biology at Mary Washington College, Fredericks. 
burg, Va., where he established the Mendel 
Museum of Genetics, now transferred to the 
University of Illinois. He was the author of a 
life of Mendel, which has been translated into 
English, coauthor of Flora Photographica, and 
author of numerous other papers and books on 
biological] subjects. (See biographical notice by 
L. C. Dunn, Science 117: 3-4. 1953.) 





THE TRUE AIM OF SCIENCE—“‘to elucidate the dark mysteries and unknown 
forces which surround us for the benefit of our children, and to make the world 
more agreeable and intelligible while we ourselves are forgotten, like the seed 
in the furrow. 


”? 





—SaANTIAGO RAMON ¥ CAJAL. 
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HAND: ANOTHER SEA ANEMONE FROM CALIFORNIA 
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ZOOLOGY.—A nother sea anemone from California and the types of certain Californian 
anemones. CADET Hanp, University of California. (Communicated by Fenner 
A. Chace, Jr.) 


Since I completed my earlier study of the 
sea anemones of central California (Hand, 
1955, 1955a, 1956), a species not included 
in those reports has come to my attention, 
and, moreover, those earlier studies did not 
indicate the location or disposition of the 
types of the several new species described. 
The present account therefore will add 
one more species to those recorded for the 
area studied and will give the needed data 
regarding the disposition of the types. 


Part I. NEMATOSTELLA 


The additional species is Nematostella vectensis 
Stephenson. This anemone probably is the 
“will-o-the-wisp” species that I have hunted for 
more than 10 years in California. In 1946, the 
late Prof. S. F. Light described to me a very 
small anemone he had seen in small pools on the 
Salicornia marshes of Richardson’s Bay (a part 
of San Francisco Bay). Several years later 
another story of a small anemone in pools in the 
marshes of Tomales Bay reached my ears. Al- 
though my friends and students and I have many 
times searched pools in Salicornia marshes we have 
never seen the anemone in the field. However, in 
May 1953 a zoology student (John Petersen) 
collected 36 specimens of N. vectensis in a pool on 
the landward edge of a Salicornia marsh on Bay 
Farm Island, Alameda County, Calif. This col- 
lection has come into my possession through the 
kindness of Dr. Willard Hartman, of Yale Uni- 
versity. 

Nematostella, as a genus, is a member of the 
family Edwardsiidae and is readily distinguished 
from other edwardsians by the lack of nemathy- 
bomes, its possession of very short microcnemes 
in the upper column, and the unique nemato- 
somes found in the coelenteron. The family 
Edwardsiidae and genus Nematostella are well 
diagnosed in Carlgren (1949), and those defini- 
tions need not be repeated here. A brief descrip- 
tion of N, vectensis follows. 


Nematostella vectensis Stephenson 


1935. Nematostella vectensis Stephenson, p. 44. 
1946. Nematostella pellucida Crowell, p. 58. 

1949. Nematostella vectensis Carlgren, p. 26. 

1949. Nematostella pellucida Carlgren, p. 26. 


The following description is based upon a 
study of 36 preserved specimens, of which 7 have 
been prepared as serial sections for histological 
study. The nematocyst data is compounded from 
a study of four specimens from Bay Farm Island, 
two from Woods Hole, Mass., and one from 
Shinglestreet, Suffolk, England. 

Description.—A small anemone with up to 16 
tentacles, the outer tentacles slightly longer than 
the inner ones. In some of the specimens the 
inner tentacles are raised above the mouth, 
while the outer ones are reflexed down the column. 
The tentacular crown may approach 8 mm in 
diameter. The column is vermiform and in very 
large specimens is 15 mm long. The column is 
readily divisible into physa and scapus, but a 
scapulus and capitulum are not clearly distin- 
guishable. In many specimens the greatest diam- 
eter of the column is at the area of junction of 
physa and scapus. The diameter there seldom 
exceeded 2.5 mm and the diameter at the junc- 
tion of the tentacles and column usually is about 
one half of this. 

Internally there are eight macrocnemes of the 
normal Edwardsia type and eight microcnemes 
which occur bilaterally as a pair in the dorso- 
lateral exocoels and single microcnemes at the 
position of the fifth and sixth couples of mesen- 
teries. This condition is well illustrated by 
Crowell (1946, p. 59). The microcnemes extend 
no further down the column than the insertion 
of the tentacles. The retractors of the macro- 
cnemes bear, in large specimens, from as few as 6 
to more than 12 branches. Gonads, when present, 
occur on all the macrocnemes. 

The nematocysts were as follows: 

Tentacles: 
Spirocysts 11-21 X 1.5-2.0u 
Basitrichs 10-13 X 2.0-2.5u 
Basitrichs 20-25 X 2.0-3.0u 
Column: 
Basitrichs 10-13 X 2.0-2.5u 
Throat and filaments: 
Basitrichs 14-18 X 2.5-3.0u 
Microbasic mastigophores 18-25 X 3.5-5.0u 
Nematosomes: 
Basitrichs 14-17 X 2.5-3.0u 
Microbasic mastigophores 17-22 X 4.0-5.0u 
Discussion.—The nematosomes are numerous, 
although no attempt to count them in a single 
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specimen was made. They are about 30y in 
diameter and histologically look very much like 
bits of the enidoglandular tracts of the mesen- 
terial filaments. The function of the nematosomes 
remains unknown, although in one set of sections 
I have studied it appears that the nematosomes 
have aggregated around a small copepod which 
the anemone had ingested. This might suggest 
that they gather around ingested food items to 
aid in their digestion or to subdue active prey 
with their nematocysts. These multicellular, 
motile organelles, whatever their function, occur 
only in Nematostella and are unique in the animal 
kingdom, unless they are comparable to the urns 
of certain sipunculids. 

The enidom reported above differs slightly 
from that reported by Stephenson (1935) and 
Crowell (1946). For example, Crowell reported 
only a single-size category of basitrichs from the 
tentacles. I have examined the nematocysts of 
two Nematostella from Woods Hole which Dr. 
Crowell kindly sent to me, and I find in his speci- 
mens that I can readily separate the basitrichs 
into two-size categories. I note also that Stephen- 
son reported two sizes of ‘“‘nematocysts” from the 
tentacles, and in checking the tentacles of a 
specimen kindly sent to me by Miss E. A. Robson 
from England I find these are the two sizes of 
basitrichs. I have checked the nematocysts of the 
several tissues on specimens from Woods Hole, 
England, and California and find that they all 
agree very well in all respects. Such slight differ- 
ences in the sizes as do occur between the nema- 
tocysts reported here and those recorded by 
Stephenson and Crowell undoubtedly could be 
reconciled if a larger series of animals from each 
locality could be examined. These differences are 
not thought to be significant indications of specific 
differences. 

I have also compared transverse serial sections 
of specimens from all three localities. The number 
of siphonoglyphs is constant at 1, the macro- 
cnemes and microcnemes at 8, and the number of 
branches in the retractor muscles varies from 
about 6 to more than 12 in each population. The 
number of tentacles apparently does not exceed 
18 in any of the geographic representatives of the 
species, and the commonest number seems to be 
16. The size and general appearance of this animal 
at each of the three localities are also quite 
similar, as is their habitat in pools where the 
salinity may be highly variable. It is concluded, 
therefore, that only one species, Nematostella 
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vectensis Stephenson, is involved in the three 
localities considered. 

There are two other species of Nematostella, 
namely, N. polaris (Carlgren, 1921, p. 65) and N, 
nathorstii (Carlgren, 1921, p. 67). Both of these 
are known only from the Arctic Ocean in the 
area of East Greenland and Spitsbergen. These 
species were dredged in quite shallow water, 
5-45 meters, except for one specimen of N, 
nathorstii from 1,000 meters. N. polaris, as it was 
described, seems quite indistinguishable from N. 
vectensis, while N. nathorstii can readily be dis- 
tinguished from the others by its large nemato- 
cysts. The genus Nematostella thus seems to have 
at least two, and possibly three species, and can 
be described as a circumpolar genus. 

Several species and species-groups of anemones 
have circumpolar distributions, ranging south- 
ward into temperate waters in the Atlantic and 
Pacific Oceans. Examples are Halcampa and 
Tealia (Hand, 1955 and 1955a). The genus 
Epiactis is well represented also in both temper- 
ate and arctic waters (Carlgren, 1921; Hand, 
1955a). However, in no example that I can cite 
among anemones is there a single species which 
shows a comparable range of habitats to that 
between N. vectensis and N. polaris. However, 
when we consider the variable environment in 
which N. vectensis lives we see that this animal 
exists throughout an unusually wide range of 
factors. For instance, these shallow pools along 
our California coast vary in temperature from 
about 0° C to 30° C, depending upon the season 
of the year, and their salinity must vary from less 
than 50 per cent of normal sea water to probably 
more than 100 per cent of normal. Arctic waters 
on the other hand are hardly variable at all, but 
during cold dry weather a temperate pool could 
have the same temperature-salinity characteris- 
tics as arctic water. Thus, NV. vectensis might be 
able to exist in the Arctic Ocean. It does not seem 
too probable, however, that N. polaris and N. 
vectensis are. the same species, but, if they are 
then N. polaris has priority over N. vectensis as a 
name. 


Part II. THe Types or CERTAIN CALIFORNIA 
Sea ANEMONES 


It has not been possible for me to make a study 
of the location of the types of several of the sea 
anemones discussed in my earlier papers. For 
other species, whose types have been designated, 
I have included their location in the list below. 
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Type specimens, and in some instances, para- 
types, have been deposited by me in the collec- 
tions of the United States National Museum for 
the species I have described as new. Many of the 
California anemones were first recorded from 
other than Pacific waters and others were de- 
scribed by early European authors. In most 
instances where types have not been designated 
it seems highly probable that the specimens 
originally described no longer exist. However, 
type specimens may yet be located in various 
European collections, and in the absence of a 
comprehensive search of the many possible 
collections I do not deem it wise to select types 
from among the material I have available. The 
following list of the sea anemones of centrai 
California gives the location of the types where 
these are known: 
Corynactis californica Carlgren, 1936, p. 17. 
Holotype: U.S.N.M. 43060. 
Halcampa decemtentaculata Hand, 1955, p. 360. 
Lectotype: U.S.N.M. 50637. 
Cactosoma arenaria Carlgren, 1931, p. 39. Type 
not designated by Carlgren? 


Carlgren (1931) had but a single specimen, 
which he states was poorly preserved, at the 
time he originally described this species. In 1936, 
he again briefly describes this species and men- 
tions that the nematocysts of a single specimen 
from Monterey, Calif., are in good agreement 
with the “type specimen.” I have a single speci- 
men from the breakwater at San Pedro, Calif., 
the type locality of this species. This specimen is 
now deposited in the U.S. National Museum as a 
topotype, no. 50636. It may be discovered that the 
original specimen is in the collections at Lund, 
and therefore is the holotype. If that specimen 
cannot be located it may then be desirable to 
designate this topotype above as the neotype. 


Epiactis prolifera Verrill, 1869, p. 492. Type not 
designated but may exist in the collections of 
Yale University. 

Anthopleura xanthogrammica (Brandt, 1835, p. 
212.) Type not designated and probably 
nonexistent. 

Anthopleura elegantissima (Brandt, 1835, p. 213.) 
Type not designated and_ probably 
nonexistent. 

Anthopleura artemisia (Pickering in Dana, 1849, 

p. 149.) Type not designated and probably 

nonexistent. 
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Tealia crassicornis (Mueller, 1776, p. 231.) Type 
not designated and probably nonexistent. 
Tealia coriacea (Cuvier, 1798, p. 653.) Type not 

designated and probably nonexistent. 

Tealia lofotensis (Danielssen, 1890, p. 47.) Type 
not designated and probably nonexistent. 
Zaolutus actius Hand, 1955a, p. 89. Lectotype: 
U.S.N.M. 50638. Paratypes: 2 specimens. 

U.S.N.M. 50639. 

Metridium senile fimbriatum (Verrill, 1865, p. 195.) 
There is no indication that Verrill designated 
a type specimen for his species or that the 
material he based the original description 
upon any longer exists. The following speci- 
mens have been deposited in the United 
States National Museum: Topotype; 1 speci- 
men: U.S.N.M. 50640 (this specimen is fig- 
ured as figure 37A in Hand, 1956, p. 243). 
Topotypes; 4 specimens: U.S.N.M. 50641. 

Metridium exilis Hand, 1956,. 206 p. Lectotype: 
U.S.N.M. 50642. 

Haliplanella luciae (Verrill, 1898, p. 413.) Type not 
designated and probably nonexistent. 

Diadumene leucolena (Verrill, 1866, p. 336.) Type 
not designated and probably nonexistent. 
Carlgren (1950) examined two specimens of 
this species collected by Hargitt. These spec- 
imens were loaned to Carlgren by the United 
States National Museum, and if these speci- 
mens can be found, one of them should be 
designated as the neotype. 

Diadumene franciscana Hand, 1956, p. 230. 
Lectotype: U.S.N.M. 50643. Paratypes: 3 spec- 
imens. U.S.N.M. 50644. 

Diadumene lighti Hand, 1956, p. 237. Lectotype: 
U.S.N.M. 50645. Paratypes: 6 specimens, 
U.S.N.M. 50646. 

Nematostella vectensis Stephenson, 1935, p. 44 
No types designated. 
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ZOOLOGY .—The Ostracoda of Great Slave Lake. Wits L. Tressuer, U.S. Navy 
Hydrographic Office. 


(Received June 10, 1957) 


The fresh-water Ostracoda of northern 
North America, including Canada, Alaska, 
and the Northwest Territories, are an almost 
unknown quantity. The present author lists 
only 29 species that have been reported from 
this region, out of a total number of species 
from North America of slightly over 200 
(Tressler, in press). Of the 29 species re- 
ported from northern North America, only 
2 have previously been reported from the 
Northwest Territories, and 5 from Alaska; 
the remainder are from Nova Scotia, New 
Brunswick, Ontario, Quebec, Newfound- 
land, Alberta, and Saskatchewan. 

The first worker to mention ostracods in 
this part of the world appears to be Nichol- 
son (1872, 1873), who reported ostracods 
(“Cypris sp.”’) as common on the muddy 
bottoms of Lake Ontario. Since then several 
workers have reported ostracod species 
from northern North America, namely, 
Alm, Bigelow, Cushman, Huntsman, Klugh, 
Sharpe, and Willey (see Johansen’s anno- 
tated bibliography in Sars, 1926). G. O. 
Sars (1926) reported upon 16 species col- 
lected mainly from the area near Ottawa; 5 
of these were new, and a sixth species 
(Cypriconcha barbata (Forbes)) was made 
the type of a new genus. 

No investigation has been made previously 
of the ostracods of Great Slave Lake. The 
present paper reports on five species of 
bottom-dwelling forms, two of which appear 
to be new. The most abundant species, 
Candona crogmaniana Turner, was found in 
all parts of the lake at depths of 5 to 183 
meters. Candona decora Furtos was also 
widely distributed on the lake bottom, al- 
though less abundant, and was the only 
ostracod present between depths of 183 and 
600 meters. The large Cypriconcha barbata 
(Forbes) was found at Yellowknife and off 
Slave Point on the western shore of the main 
lake in shallow water. Other shallow-water 
forms were Candona rawsoni, found in the 
main portion of the lake, and Limnocythere 
oughtoni, found only in the shallow water 
near the Talston River and Preble Island. 


The material from which the present re- 
port was prepared consisted of a large num- 
ber of collections made from all parts of the 
bottom of Great Slave Lake as a part of the 
intensive limnological and fishery investi- 
gation carried out from 1944 to 1947 by 
parties under Dr. D. 8S. Rawson of the Uni- 
versity of Saskatchewan. Dr. Rawson for- 
warded the separated ostracods to the author 
for identification and in addition kindly per- 
mitted the use and inclusion in the present 
report of ecological and other information 
on Great Slave Lake, which are treated in 
detail in his two principal reports on the 
physical limnology and bottom fauna 
(Rawson, 1950, 1953). I am greatly indebted 
to Dr. Rawson for the opportunity of ex- 
amining this material and for most of the 
information covered in the present paper 
under the headings of “Great Slave Lake” 
and “General Discussion.” 

The slides of the dissected specimens 
from which camera lucida drawings were 
made of the type specimens, have been de- 
posited in the U. 8. National Museum. 


GREAT SLAVE LAKE 


Great Slave Lake in the Northwest Terri- 
tories is a very large, oligotrophic lake 
lying geologically between the Mackenzie 
lowlands and the Canadian pre-Cambrian 
shield. It is of recent origin, probably less 
than 10,000 years old. Five-sixths of its 
inflow comes from the Slave River, which 
drains an area of 234,000 square miles. The 
remainder of the inflow comes from local 
rivers, which add another 150,000 square 
miles to the drainage area. Great Slave Lake 
is the principal source of the Mackenzie 
River, which flows north to the Arctic 
Ocean. 

The climate of the region in which the 
lake is located may be termed northern con- 
tinental, with long, cold winters and short, 
warm summers; it has a low annual precipi- 
tation. The mean annual air temperature of 
the lake region is 23° F. Ice covers the lake 
for more than 5 months of the year. In 
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summer, the mean air temperature runs 
between 50° and 60° I. The long daylight 
hours during the summer months (15 to 
19.5 hours) permit vigorous growth of vege- 
tation. The permafrost line runs north of 
McLeod Bay, but there are also areas (or 
“islands’’) of permafrost scattered around 
the lake at Hay River, Resolution, and on 
the banks of the Slave River near Snow- 
drift. The margin of the continuous perma- 
frost belt cuts across the lake from east to 
west. 

Great Slave Lake is 275 miles long from 
Reliance, at the northern end of the east arm 
of the lake, to the Mackenzie River source 
at the southwest corner. It is 100 miles 
from Resolution to Fert Rae. The main lake 
occupies a region about 50 by 100 miles in 
extent. The shoreline of the main lake is 
fairly regular but the north and east arms 
of the lake have a very irregular shoreline, 
with complex topography caused by the 
pre-Cambrian areas in which they lie. The 
total length of the shoreline of the entire lake 
is about 1,900 miles, giving a shoreline de- 
velopment of 5 to 1 and indicating a high 
degree of shoreline irregularity. Sand beaches 
are common along the south shores, but 
there are few along the north shores of the 
lake. In the Yellowknife area there are many 
sloping, smooth, rocky shores, and in the 
east arm of the lake are many cliffs with 
few sand beaches. There are, however, some 
channels and_ well-protected bays with 
warmer water, which have rich humus 
bottoms and abundant aquatic plant growth. 
These areas make excellent environments 
for ostracods. The entire lake covers an 
area of 10,500 square miles, of which the 
main lake accounts for 7,500 square miles. 
The main lake is thus of about the same size 
as Lake Ontario. The mean depth of the 
main lake is 41 meters, with a maximum 
depth of 163 meters. The deepest area of 
the lake, however, is in Christie Bay (614 
meters) in the east arm. 

Surface temperatures of the lake water 
in summer average 14° C. offshore and 16° 
C. inshore. Bottom water temperatures in 
summer in the shallow water of the main 
lake, ranged from 14° C. late in July in the 
Inner Bay at Yellowknife to 3.4° C. at 37 
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meters depth 10 miles southwest of Hardisty 
Island late in June. In the deep water, ‘em- 
peratures range from 4.0° to 4.8° C. at 100 
meters; 3.7° to 3.8° C. at 300 meters; and 
3.6° to 3.7° C. at 575 meters. 

Oxygen is abundant at all depths, and al- 
though there is some decrease in the hypo- 
limnion during summer, the saturation 
never is below 82 percent. Hydrogen-ion 
concentration ranges from pH 7.7 to 8.3 in 
most of the lake except in McLeod Bay, 
which is slightly acid and has a pH of be- 
tween 6.6 and 6.9. Dissolved materials in 
the main lake average 150 p.p.m., with cal- 
cium and bicarbonates predominating, but 
are much lower in McLeod Bay (22 p.p.m.). 
Transparency, as measured by Secchi disc, 
ranges from 0.1 to 1.0 meters in the Slave 
Delta, to 4 to 13 meters in Christie Bay, and 
10 to 17 meters in McLeod Bay. The trans- 
parency at the inshore stations in the main 
lake ranged from 0.1 to 5.3 meters. 

Great Slave Lake is thus a cold water, 
highly oligotrophic lake, with the McLeod 
Bay portion reaching extremes of oligo- 
trophy, which is borne out by its low mineral 
content, great transparency, and _ poor 
plankton productivity. The extreme youth 
of the lake, together with climatic, mor- 
phometric, and edaphic factors which in- 
fluence its oligotrophy make this lake an 
extremely interesting subject of study. In 
his study of the fish population of Great 
Slave Lake, Dr. Rawson (1951) found that 
it compared favorably with that of the 
northern Great Lakes. Only two species of 
fishes, however, were found to have ostra- 
cods as part of their stomach contents 
(Rawson, 1953). 

GENERAL DISCUSSION 

In his report on the bottom fauna of 
Great Slave Lake, Rawson (1953) discusses 
this fauna in relation to morphometric and 
edaphic factors and compares it with that 
of other large lakes of the north. As a result 
of more than 600 dredgings made during 
this survey, more than 1,700 ostracods were 
obtained. The total ostracod population 
averaged 57 individuals per square meter of 
bottom surface, with a range of from 4 to 
152 per square meter, depending upon depth. 
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The greatest number of ostracods was found 
at between 40 and 50 meters depth, where 
the average was 152 per square meter. The 
smallest concentration of ostracods oc- 
eurred in shallow water. Also, below 50 
meters depth the average declined to about 
25 individuals per square meter. Throughout 
the entire area of Great Slave Lake, ostra- 
cods made up 3.5 percent of the total num- 
ber of bottom organisms collected. Broken 
down into the five main lake regions, the 
results were as follows: in the main part of 
the lake, 3.8 percent; in Yellowknife Bay, 
3.4 percent; in the Islands, 4.2 percent; in 
Christie and Wildbread Bays, 0.7 percent; 
and 5 percent in McLeod Bay. 

In the deepest part of the lake (Christie 
Bay) only one species of ostracod (Candona 
decora Furtos) was found, and this was also 
true of the other groups of the bottom 
fauna such as the amphipods, nematodes, 
oligochaetes, chironomids, and sphaeriids, 
which were represented by one species each. 
The bottom sediments in the deepest part 
of the lake were composed of ‘‘fine-grained 
grey clay of creamy consistency at the sur- 
face and stiffer below” (Rawson, 1953) with 
only minute amounts of organic material in 
the surface layer. The sediments were com- 
posed of very few particles of sand size and 
larger, while silt, with particles 0.01 to 0.1 
mm in diameter made up 2 percent, clay 
particles of 0.001 to 0.01 mm diameter 40 
percent, and the remaining 58 percent was 
composed of clay particles of less diameter 
than 0.001 mm. 

The Slave River empties into the lake 
near Resolution and carries a tremendous 
load of sediment out over its delta. The bot- 
tom population of the delta was carefully 
studied by Rawson (1953), who found it 
to be highly favorable for oligochaetes and 
nematodes, but all other groups of bottom 
organisms were scarcer here than in other 
parts of the lake. The ostracods were about 
one-third as numerous here than elsewhere, 
and this is probably caused by the shifting 
sediments of the delta which formed an un- 
favorable environment for them. 

Ostracods were found in the stomachs of 
only two of the 12 species of fishes examined, 
namely, the common whitefish (Coregonus 
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clupeaformis) and the cisco (Leucichthys 
spp.) (Rawson 1951). 

The bottom fauna of Great Slave Lake 
compared favorably in quantity with that 
of the other great lakes of the northwest 
(Winnipeg, Reindeer, Athabaska, and Great 
Bear Lakes). These are all large oligotrophic 
lakes dominated by the amphipod Ponto- 
poreia. Although the ostracod fauna of 
these lakes is unknown, a similar pattern to 
that found in Great Slave Lake would be 
expected of them in such large oligotrophic 
lakes, where morphometric factors are dom- 
inant in determining the production of 
bottom fauna. 

There are a comparatively small number 
of ostracod species present in Great Slave 
Lake; only five species were collected from 
the entire series of over 600 samples. Of 
these the most abundant and widely dis- 
tributed was Candona crogmaniana Forbes, 
1893, which was found pretty much over 
the entire lake in water as deep as 183 
meters, but which was absent from the areas 
of greatest depth. Candona decora Furtos, 
1933, while not so numerous in individuals 
as the previous species, was equally well 
distributed and was the only ostracod found 
in the deepest portions of the lake (Christie 
Bay). A new species of Candona, which is 
described for the first time in this report, 
was found only in the main portion of the 
lake at depths of 11 to 37 meters. The large 
ostracod Cypriconcha barbata (Forbes, 1893) 
was found only in two locations in the lake 
(Yellowknife Bay and off Slave Point). The 
fifth species found in Great Slave Lake, also 
described as new in this report, was collected 
in shallow water in two locations near the 
junction of the main part of the lake and 
the Islands portion, off the mouth of the 
Talston River, and near Preble Island. 

The scarcity of species, together with the 
large number of individuals, is characteristic 
of the colder regions, and is in marked con- 
trast with tropical and subtropical realms 
where there are enormous numbers of species 
with comparatively few individuals. The 
bottom fauna of Great Slave Lake offers 
an excellent illustration of this well-estab- 
lished observation. 
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TAXONOMY 
Suborder Popocopa 
Family CypripAE 
Subfamily CaANDocYPRINAE 
Genus Candona Baird, 1845 


This genus contains many species, most of 
which can be identified only from a close exami- 
nation of the internal anatomy. The shape of the 
shell is generally ovoid, with a smooth surface 
and is more or less finely haired. The eye is 
usually not well developed and is often entirely 
lacking. The color of the shell is white or creamy. 
The anterior antennae are 5-segmented. The 
posterior antennae are without natatory setae. 
The penultimate segment of the mandibular 
palp is short and stout.The palp of the maxillary 
process has a terminal segment which is broader 
than long. The third thoracic leg is 4-segmented 
but frequently appears to be 5-segmented 
because of an incomplete division of the 
penultimate segment, which has one terminal 
seta: terminal segment with three unequal setae, 
one of which is much smaller than the others. 
The furcal ramus is well-developed with two 
claws and one or two setae. In the male the penis 
is prominent and has one lateral and one, or some- 
times more, terminal lobes. The ejaculatory duct 
has five whorls of spines. All known species of 
this genus are confined to the northern hemis- 
phere. 


Candona decora Furtos, 1933 
Figs. 3,4 


Candona candida (part); Brady and Norman, Sci. 
Trans. Royal Dublin Soc., ser 2, 4: 99, pl. 10, 
figs. 20-23. 1889. 

Candona decora Furtos, Ohio Biol. Surv. 5(6) : 477, 
pl. 7, figs. 3-5; pl. 9, figs. 21-22; pl. 11, figs. 
5-6. 1933. 

Candona decora, Tressler (in press) Ostracoda, 
Ward and Whipple’s ‘‘Freshwater Biology,”’ 
ed. 2. 


Specific characters —FeMa.e: Seen from the 
side: elongated, height less than one-half the 
length, highest in the posterior third; anterior 
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end broadly rounded, posterior end truncated: 
anterior slope of dorsal margin gently arched, 
with an anterior and medial sinuation, posterior 
slope straight; ventral margin with a slight 
sinuation. Seen from above: shape elliptical, 
width less than one-half the length; left valve 
projects beyond right at anterior and posterior 
ends. Surface of valves smooth and _ faintly 
reticulated in the posterior region. Valves ar 
sparsely hairy. Penultimate segment of third 
thoracic leg divided, terminal segment slightly 
longer than broad and with shortest distal seta 
three and one-half times longer than the terminal 
segment. Furca curved and sixteen times as long 
as the narrowest width of the ramus; dorsal seta 
three-fourths as long as the subterminal clay; 
terminal claw less than one-half as long as the 
ramus: terminal seta one-fourth the length of the 
terminal claw. Length of female 1.15-1.25 mm, 
height 0.62-0.69 mm. Color white. 

Mate: Larger than female with shell of a 
different shape, with a much sinuated ventral 
margin and a narrower anterior end. Posterior 
end broadly truncated. Prehensile palps unlike 
each other, one being much narrower. Furca 
straight and about eighteen times the length of 
the narrowest part of the ramus; much narrower 
beyond the dorsal seta. Length of male 1.45 mm, 
height 0.75 mm. 

Occurrence-—This species was widely dis- 
tributed in Great Slave Lake at depths of between 
12 and 600 meters, during June, July, and August. 
It was the only ostracod found between 500 and 
600 meters in Christie Bay. In the main lake it 
was taken in Yellowknife Bay (14-16 meters), 
between Mirage Islands and Gypsum Point 
(48 meters), 10 miles off Gypsum Point (9% 
meters), between Mirage Islands and the Reso- 
lution Delta (105 meters), in Resolution Bay 
(11 meters) near Burnt Island (11 meters), off 
Caribou Island (14 meters), between Jones Point 
and Resolution (58 meters), off the mouth of 
Big Buffalo River (14 meters), and between 
Slave Point and Big Buffalo River (12-25 meters). 
In the east arm of the lake this species was found 
south-southeast of Wilson Island (22 meters), 





Fies. 1-18.—1, Cope barbata (Forbes): Lateral view of entire animal, female. 2, Candona 


crogmaniana Turner: 


ateral view of right valve, female. 3, 4, Candona decora Furtos: 3, Lateral view of 


right valve, male; 4, lateral view of right valve, female. 5-11, Candona rawsoni, n. sp.: 5, Lateral view of 
entire animal, female; 6, lateral view of left valve, male; 7, furca, female; 8, second thoracic leg, female; 
9, first antenna, female; 10, third thoracic leg, female; 11, second antenna, female. 12-18, Limnocythere 
oughtoni, n.'sp.: 12, Lateral view of left valve, female; 13, lateral view of right valve, female; 14, raaxil- 
lary palp, female; 15, first thoracic leg, female; 16, second antenna, female; 17, second thoracic leg, 


female; 18, first antenna, female. 
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in Christie Bay (500-600 meters), and east of 
Isles du Large (15 meters). 
Distribution —Great Britain, Ohio, 
chusetts, Michigan, in ponds and lakes. 
Remarks.—This species was described from 
Ohio by Furtos (1933) and has been reported by 
the same author from Massachusetts. The present 
author has identified it from Michigan as well. 
It was found in early spring in Ohio and 
apparently prefers cool water, as its wide 
distribution in Great Slave Lake confirms. 


Massa- 


Candona crogmaniana Turner, 1894 
Fig. 2 


Candona crogmaniana Turner, Bull. Sei. Lab. 
Univ. 8(2): 20, pl. 8, figs. 24-33. 1894. 

Candona crogmani Sharpe, Ostracoda, Ward and 
Whipple’s ‘‘Freshwater Biology,’ p. 824. 1918. 
Candona crogmaniana, Miiller, Ostracoda, Das 

Tierreich: 144. 1912. 

Candona crogmaniana, Furtos, Bull. Ohio Biol. 
Surv. 5(6): 476, pl. 8, figs. 1-3; pl. 9, figs. 17-18; 
pl. 11, figs. 9-10, 1933. 

Candona crogmaniana, Tressler (in press), Ostra- 
coda, Ward and Whipple’s ‘‘Freshwater Bi- 
ology,”’ ed. 2. 


Specific characters—Frma.Le: Seen from the 
side, elongated, height less than one-half the 
length, highest in the posterior third of the body: 
anterior end broadly rounded, the posterior end 
narrower. Anterior slope of dorsal margin gently 
arched with an anterior sinuation; posterior 
slope much steeper. Ventral margin sinuated. 
Seen from above, the valves are compressed, 
width about two-fifths the length, both extremi- 
ties pointed, the posterior end more pointed than 
the anterior. The left valve extends past the 
right valve at the posterior end. Surface of valves 
smooth and with few hairs. The eye is well 
developed for the genus Candona and is of a black 
color. Penultimate segment of the third thoracic 
leg divided; terminal segment with the shortest 
seta four times the length of the segment. Furca 
19 times as long as the narrowest width of the 
ramus: dorsal seta as long as the subterminal 
claw; terminal claw one-half as long as the 
ramus; terminal seta one-fourth the length of the 
terminal claw. Length of female 1.48 mm, height 
0.68 mm, width 0.60 mm. Color whitish gray. 

Mate: Larger than the female and much 
higher, with a strongly arched dorsal margin. 
Posterior end very broadly rounded. Prehensile 
palps unlike, one stout, the other longer and 
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considerably narrower. Length of male 1.50 mm, 
height 0.75 mm, width 0.65 mm. 

Occurrence.—A great many individuals «f this 
easily recognized species were collected from 
various parts of Great Slave Lake during June, 
July, and August, at depths from 5 to 183 meters, 
The deepest place at which this form was found 
was off Goulet Bay. In the main lake it was also 
taken at Yellowknife Bay (5-25 meters), in the 
inner bay at Yellowknife (7-13 meters), between 
Redrock Point and West Mirage Island (22- 
69 meters), south of East Mirage Island (30 
meters) between Yellowknife Bay and Gypsum 
Point (86 meters), between Gros Cap and 
Hardisty Island (31-140 meters), off Gros Cap 
(72 meters), near the Outpost Islands (25-65 
meters), between Goulet and Egg islands (16-27 
meters), near Goulet Island (14-37 meters), at 
several places in Resolution Bay (5-7 meters), 
near Egg Island (11-25 meters), and between 
Egg and Hardisty islands (25-45 meters). In 
the east arm of the lake it was found at Francois 
Bay (15 meters), south-southeast of Wilson 
Island (24 meters), off Pearson Point (17 meters), 
in Portage Inlet (19 meters), in Wildbread Bay 
(63-104 meters), and east of the Isles du Large 
(15-34 meters), at the western extremity of the 
“Islands Area.” 

Distribution.—Georgia, Illinois, Wisconsin, 
Michigan, New York, and as a fossil in post- 
Tertiary beds in Kansas and New York. 

Remarks.—This species was found in Ohio 
(Furtos, 1933) in permanent and temporary 
ponds in spring and in fall, and in a cool water 
hole the year around. Originally described from 
shallow water near Atlanta by Turner (1894), 
it has since been reported from such widely 
differing habitations as the bottom of Lake 
Mendota in Wisconsin and from the St. Law- 
rence River in New York (Tressler, in press). 
It is apparently widely distributed over North 
America, but seems to prefer cool water. 


Candona rawsoni, n. sp. 
Figs. 5-11 


Specific characters —FeEMALE: Seen from the 
side, elongated with greatest height at about the 
middle and amounting to one-half the length; 
dorsal margin rounded with a gentle anterior 
slope and a more steeply inclined posterior slope. 
The anterior ends of both valves are rounded; 
the posterior end of the left valve is much more 
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broadly rounded than the anterior end. The 
posterior end of the right valve is very dissimilar, 
ending in a truncated termination which extends 
beyond the end of the left valve posteriorly and 
ventrally. Ventral margin is sinuated anterior to 
the middle. Seen from above, the shells are 
moderately tumid. The surface of the shell is 
covered with short, thick, stiff hairs. First 
antenna 5-segmented. Second antenna short and 
thick. The penultimate segment of the third 
thoracic leg is not divided but is provided with 
one seta; terminal segment slightly longer than 
broad with the shortest seta four times the 
length of the segment; longest seta two times the 
length of the shortest. Furca curved and eleven 
times the narrowest width of the ramus; terminal 
caw about half the length of the ramus, sub- 
terminal claw three-fourths the length of the 
terminal claw; terminal seta one-eighth the 
length of the terminal claw; dorsal seta two- 
thirds the length of subterminal claw and re- 
moved from the base of the subterminal claw 
by the length of the dorsal seta. Length of fe- 
male 1.19 mm, height 0.58 mm, Color brown. 

Male. Somewhat larger than the female and 
with valves of a different shape. Valves much 
higher than one-half the length, highest at about 
the middle. Both ends are rounded but the 
posterior end is much more broadly rounded than 
the anterior. Dorsal margin broadly arched, 
ventral margin sinuated with a distinct corner 
in the anterior third. Spermatic vessels show 
through the valves conspicuously. Other internal 
structures are similar to the female. Length of 
male 1.26 mm, height 0.72 mm. 

Occurrence.—This form was found only in the 
main part of the lake at comparatively shallow 
depths which ranged from 11 to 37 meters. Col- 
lections were made during June, July, and 
August. It was taken at Yellowknife Bay (20 
meters), near the Outpost Islands (17 meters), in 
several places in Resolution Bay (11-25 meters), 
west of Egg Island toward Jones Point (20 
meters), off the south shore of the lake (13 
meters), and between the Talston River and 
Goulet Island (14-37 meters). Type locality, 
Resolution Bay. Holotype, female, U.S.N.M. 
100870; male paratype, 100869. 

Distribution —Known only from Great Slave 
Lake. 

Remarks.—This species, especially in the fe- 
male, should be easily recognized from the 
peculiar truncation of the posterior part of the 
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right valve which gives it a very distinctive ap- 
pearance. As many males as females were col- 
lected, the two being associated together. I am 
happy to name this interesting species after Dr. 
D.S. Rawson of the University of Saskatchewan. 


Subfamily CyprinaE 
Genus Cypriconcha Sars, 1926 


This genus is composed of large ostracods 
with valves covered with coarse hairs. The valves 
are rather thin and have unarmed edges. The 
antennae, although not well-developed, are well 
adapted for swimming. The masticatory lobes of 
the maxillae are rather narrow; the palp is pro- 
duced and has a cylindrical distal joint. Furcal 
rami are long and slender, with the distal edge 
finely hairy. Ejaculatory tubes have numerous 
whorls of radiating spines. . 

Remarks.—This genus at present contains 
only three species: C. barbata, which is reported 
upon below; C. alba Dobbin (1941) from Wash- 
ington; and C. gigantea Dobbin (1941) from 
Alaska. The genus was established in 1926 by 
G. O. Sars to include a large ostracod originally 
described by Forbes (1893) as “Cypris barbata”’ 
from Wyoming. Turner (1895) later referred it 
to the genus Herpetocypris, and this designation 
was also adopted by Sharpe (1918). It is, how- 
ever, quite distinctly a separate genus and not 
referable to either of the two above mentioned 
genera because of differences in shell structure 
and appendages. Species of this genus have been 
reported only from cooler, northern regions. 


Cypriconcha barbata (Forbes, 1893) 
Fig. 1 


Cypris barbata Forbes, Bull. U. S. Fish. Comm. 
1893: 214, pl. 37, figs. 2, 3; pl. 38. 1893. 

Herpetocypris barbata, Turner, Freshwater Os- 
tracoda of the United States (Entomostraca of 
Minnesota) : 316, pl. 77. 1895. 

Herpetocypris barbata, Sharpe, Ostracoda, Ward 
and Whipple’s ‘Freshwater Biology,’’ p. 812. 
1918. 

Cypriconcha barbata, Sars, Rep. Canad. Arctic 
Exped., 1913-1918, 7(1): Ostracoda, p. 5, pl. 2. 
1926. 

Cypriconcha barbaia, Tressler (in press), Ostra- 
coda, Ward and Whipple’s ‘Freshwater Bi- 
ology,’ ed. 2. 


Specific characters—FeEMaALe: Seen from the 
side, shell elongate, height two-fifths the length, 
highest in posterior quarter of length; dorsal 
margin rather straight, sloping toward the an- 
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terior end; anterior end rounded; posterior slope 
dropping sharply at a 45° angle to the posterior 
end and forming a blunt angle with a broadly 
rounded corner. In the dorsal portion the pos- 
terior end is straight, but on the ventral portion 
it is rounded. Ventral margin weakly convex. 
Seen from above, width about two-fifths the 
length. Surface of valves smooth and covered 
with fine hairs. Natatory setae of second antennae 
extend to the middle of the terminal claws. 
Maxillary palp has two smooth spines. The first 
thoracic leg has a peculiarly shaped palp, the 
tip narrowing and curving over to one side. 
Furca long and narrow; 20 times as long as the 
narrowest width of the ramus; and S-shaped; 
posterior border with thick, short spines with 
longer spines at intervals; terminal claws about 
one-fifth the length of the ramus; terminal 
seta one-fifth length of terminal claw; dorsal seta 
one-sixth length of the terminal claw. Length of 
female 4.00 mm, height 2.00 mm, width 1.60 mm. 
Color dirty-yellowish brown with a_reddish- 
brown patch on either side. 

Mate: Slightly smaller than female, of similar 
shape except that the height is equal to about 
one-half the length. Ventral margin distinctly 
sinuated in the anterior third and bowed in the 
posterior half. Seen from above, width equal to 
one-third the length, with both extremities 
pointed, the posterior end more pointed than the 
anterior. The appendages are similar to those of 
the female. Ejaculatory tubes are very large 
with a large number of fine radiating spines. 
Length of male 3.40 mm, height 1.70 mm. Color, 
same as female. 

Occurrence.—A few specimens, both male and 
female, were found in shallow water ranging from 
3 to 6 meters depth in Yellowknife Bay, in the 
inner bay at Yellowknife (1.7 meters), and be- 
tween Slave Point and Brabant Island (5 meters), 
during July and August. 

Distribution —Wyoming, Alberta, in rivers and 
sloughs in June, July, and August. 

Remarks.—Cypriconcha barbata is another 
cool-water species confined to the Northern 
Hemisphere. Originally described from female 
specimens taken in the cold waters of the Yellow- 
stone River in Yellowstone National Park, Wyo. 
(Forbes, 1893), a solitary male specimen was 
collected in June 1920 by A. G. Huntsman in a 
slough, northeast of Medicine Hat, Alberta, and 
was described by G. O. Sars (1926). The present 
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finding in Great Slave Lake is the only othe 


known record of this large species. 


Family CyTHERIDAE 
Subfamily LimnocyTHERINAE 
Genus Limnocythere Brady, 1867 


This genus contains ostracods with thin shells 
of chitin and very little calcareous material, 
They have broad marginal zones, often reticu- 
lated valve surfaces and may or may not haye 
tubercles, spines or furrows. The first antenna 
has an elongate terminal segment; two of the 
terminal setae are fused. The second antenna is 
4-segmented; the flagellum is often bi-articulate. 
Masticatory process of maxilla is strongly de. 
veloped with an indistinctly segmented palp. 
The thoracic legs are similar and slender; ter. 
minal claw of third leg is frequently elongated. 
The fureal ramus has a single terminal claw and 
one or two lateral setae. 

Remarks.—This is the only fresh-water genus 
of the family Cytheridae. The genus Limno- 
cythere contains forms that are either fresh-water 
or brackish water inhabitants but never entirely 
marine. The thoracic legs are never much differ- 
entiated as in the Cyprinae, and the exopodite 
of the second antenna, which is absent in this 
group, becomes a well-developed flagellum in the 
Cytheridae. 


Limnocythere oughtoni, n. sp. 
Figs. 12-18 


Specific characters —FeMa.e: Seen from the 
side, height about three-fifths the length, highest 
well forward of the middle. Anterior end broadly 
rounded, posterior end less rounded. Marginal 
zone of valves indistinct. Small dorsal and lateral 
protuberances present at the highest point and 
in the posterior third. One indistinct dorsolateral 
furrow present. Surface of valves smooth with no 
reticulations or sculpturing; valves are sparsely 
hairy. Second antenna with poorly developed 
bi-articulate flagellum reaching only slightly 
beyond the middle of the terminal claws. Legs 
are typical of the genus. Furca is pointed with a 
tapering spine and no papilla at the base of the 
seta. Length of female 0.90 mm, height 0.56 mm. 
Color grayish white. 

Mate: Unknown. 

Occurence.—Seven female specimens of this 
species were collected in shallow water during 
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July off Preble Island (2-10 meters) and between 
the Talston River and Goulet Island (2-9 
meters). Type locality, Goulet Island. Female 
holotype, U.S.N.M. 100871; female paratype 
100872. 

Distribution Known only at present from 
Great Slave Lake. 

Remarks.—It is a pleasure to dedicate this 
species to Dr. J. G. Oughton, who was a member 
of the field party from 1944 to 1946 and who 
assisted in the work of separation of the bottom 
organisms for identification. 
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HERPETOLOGY.—A new name for the race-runner lizard of the Middle Atlantic 
States (Tejidae). RicHarp L. Horrman, Blacksburg, Va. 


In a recent issue of this JouRNAL (47: 153. 
1957) I proposed the name Cnemidophorus 
sexlineatus oligoporus for a population of the 
species occurring from Maryland to South 
Carolina. Subsequently Drs. R. G. Zweifel 
and Richard Etheridge kindly brought my 
attention to the fact that the subspecific 
name is preoccupied in the genus by the 
combination Cnemidophorus deppei oligo- 


porus Smith (Publ. Field Mus. Nat. Hist., 
zool. ser., 24: 26. 1939), proposed for a 
Mexican lizard. 

A new name is thereby required for the 
designation of the northeastern subspecies of 
sexlineatus, and I suggest for it the combina- 
tion Cnemidophorus sexlineatus pauciporus, 
this trinomial having the same denotation 
as its predecessor. 
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NEW LIGHT ON THE ADENA PEOPLE 


A famous West Virginia Indian mound, lying 
in the path of industrial developments, has 
recently been excavated under the direction of a 
Smithsonian Institution archeologist and has 
yielded important information on the prehistoric, 
3,000-year-old Adena people of the Ohio Valley. 
Frank M. Setzler, head curator of anthropology 
of the Smithsonian’s National Museum, recently 
returned from directing the excavation of the 
finds. 

The Welcome mound was located 16 miles 
south of one of the largest Indian mounds in the 
United States—the Grave Creek mound at 
Moundsville, W. Va. Twenty feet high and 110 
feet in diameter, and situated on the third terrace 
above the Ohio River,the mound was doomed to 
imminent annihilation because of the tremendous 
expansion program in this rapidly growing indus- 
trial area between Wheeling and Huntington. 

““\ bulldozer,’”’ comments Mr. Setzler, “‘could 
have leveled the 100,000 cubic feet of earth in a 
couple of days. However, the Columbia-Southern 
Chemical Corp., a subsidiary of the Pittsburgh 
Plate Glass Co., recognized the scientific possi- 
bilities and saw a chance to record and preserve 
whatever archeological data and materials the 
mound might contain. The director of the 
Natrium plant, C. E. Wolf, thereupon sought the 
assistance of the Smithsonian Institution and 
indicated that his corporation would supply the 
labor, equipment, laboratory facilities, and an 
engineer if the Institution would send an archeol- 
ogist to direct the excavation.” 

This unique offer of collaboration was accepted, 
and Mr. Setzler spend the period from October 7 
to November 22 at the site, carefully excavating 
with a crew of about half a dozen men using 
shovels and mattocks. The spill dirt and the 
eroded sides were moved by a bulldozer. 

“One of the most remarkable specimens un- 
covered,” says Mr. Setzler, “was a carved effigy 
tubular pipe. The normal pipe of these Adena 
people was a straight tube. In this case the pre- 
historic sculptor carved the head and neck of a 


shoveler duck with an expanding bill, eyes, and 
slits for nostril. But the most diagnostic trait was 
a series of fine incised lines on the underside oj 
the bill to represent the lamellae so characteristic 
of shoveler ducks. This pipe represents the only 
bird effigy recorded from an Adena mound and 
is the third carved tubular pipe from this cultura] 
horizon. It is made from Ohio limestone, a type 
of material relatively soft and easy to carve when 
freshly dug from the ground. After exposure to 
the air the stone becomes hard and brittle. 

“Three adult human skeletons had been buried 
in the mound. The bodies were lying on and 
covered with several layers of what appeared to 
be oak bark. The acidity developed by these 
bark coyerings rapidly decomposed all perishable 
objects buried with the dead. Even the bones of 
the skeletons were hardly more than imprints in 
the earth. A large canine tooth, possibly of a 
wolf, was found in the mouth cavity of the male 
skeleton. This could indicate that he was buried 
wearing a shaman or tribal leader costume such 
as a wolf mask. A mask of this type has been 
found in one of the Ohio Adena mounds. In one 
sense these central burials were unique in the 
absence of nonperishable objects such as stone, 
bone, or shell associated with the dead.” 

The artifacts and skeletal materials recovered 
from the mound will be subjected to detailed 
study at the U. S. National Museum before a full 
report on the site can be made and the finds 
finally evaluated and correlated with what is 
already known of the archeology of the region. 

Particularly noteworthy, Mr. Setzler feels, is 
the fine example of cooperation between a large 
commercial enterprise and a scientific institution, 
under which the work was accomplished. “By 
collaboration with the Smithsonian Institution, 
the Columbia-Southern Chemical Corp. has effee- 
tively supported a phase of basic research outside 
its immediate interest and has participated in 
the preservation of a small segment of the pre- 
history of North America, in particular one of 
the earliest of the sedentary cultures in the Ohio 
Valley.” 





Logic is the art of thinking well; the mind, like the body, requires to be 
trained before it can use its powers in the most advantageous ways.—LorRD 


KAMEs. 
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